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THE COAL BUNKERS AT NEW TACOMA, W. T. 

The illustration on this page represents the great coal 
bunkers recently erected at New Tacoma, Washington Ter- 
ritory, for the storage and shipment of the product of the 
Wilkeson and Carbonado coal fields, that lie up against the 
western fac@ Ot the Cuscatte-Pounteins, about 30.miles from 
tide water, at the head of Puget Sound. These fields are 
tapped by a branch of the Northern Pacific Railroad. The 
Carbonado is the largest yet developed, and belongs to the 
Central Pacific Railroad of California. This company also 
owns a line of large iron steam colliers which ply between 
New Tacoma and San Francisco, a distance of about 600 
miles by water. The coal is a high grade of lignite, of good 
steam generating power, but not equal to the bituminous 
coals of the East. The great coat and iron mines, practically 
inexhaustible, and the vast forests of this region, make its 
future as a prominent industrial point certain. 

The coal bunker is built at an angle to the shore, the 
trestle leading to it being curved. A single track is laid to 
a point ashort distance from tho shore end of the bunker, 
where it branches into three tracks running parallel over the 
top. The bunker is 300 feet long and 80 feet above high 
water. The bunker and the trestle leading to it are built 
entirely of wood, so distributed and proportioned as to give 
ample strength to bear the great weight to which it is sub- 
jected. The depth of water alongside the wharf is from 82 
to 42 feet at low tide. The structure rests upon a founda- 
tion of 850 piles, driven to refusal. The cars are pushed 


down upon either track to the end, where the coal isdumped 
directly into bins occupying the upper portion of the bunker 
and having a storage capacity of 4,000. tons. From the 
bins the coal is guided by chutes into the hold of the collier 
moored alongside. The heights are so proportioned that 
gravity does the work of stowing and also of loading the 
vessel. The bunker cost about $65,000. Although of im- 
mense size, it is not sufficient to handle the output of the 
coal field. 

In the right of the engraving is shown an elevated pier 
with two tracks, from which the coal is loaded directly into 
the vessel, no storage bins being provided. 

8 
The Mines of France. 

Two-thirds of the total yearly production of coal in France 
comes from the northern coal districts of Nord and Pas de 
Calais, and from the basin running southward through the 
Departments of the Loire, Rhone, Ardeche, and Gard tothe 
Gulf of Lyons. The production amounted to 21,000,000 
tons in 1882, which is over one-quarter that of this country, 
less than one-seventh that of Great Britain, and less than 
half the product of Germany. Asearly as theeleventh cen- 
tury the coa] mines of St. Etienne were kvown, but were 
not worked to any great extent tintil the revolution. The 
northern coal fields were discovered in 1847. The consump- 
tion of coalin France last year was about 10,000,000 more 
tons than she produced. 


France is ricb in iron mines. Brown hematites are found 


tolerably pure and free from phosphates. The oolitic ores 
are the most abundant, the main mines being in the Depart- 
ment of Meurthe et Moselle. According to R. P. Porter in 
the Tribune, there were 4,820,000 tons of iron ore consumed 
in 1882, of which 40 per cent was imported from Spain, 
Belgium, Germany, Italy, and Algeria. The principal iron 
manufacturing districts are the Nord group, the Loire and 
Rhone group, and the Moselle group. The Loire aud Rhone 
district is the most extensive in France, containing the finest 
iron and steel works in the country—that of Creusot. Forty 
years ago Creusot was almost unknown, but now it is a live 
place, containing 30,000 people, all employed in one estab- 
lishment. The works are tbe largest in the world carried 
on by one proprietor, with the exception of those of Herr 
Krupp. In 1882 France produced 2,088,000 tons of pig 
iron, 1,074,054 tons of wrought iron, and 454,053 tons of 
steel. 

Copper, lead, tin, and zinc are found in France, but in 
small quantities, while it is rich in salt. It is estimated that 
there are 25,000 quarries employing about 100,000 men. 

a ete 
We Beat the World on Doctors, 

The proportion of doctors to the population in different 
countries is given as follows by the Siglo Medico: France, 
2°91 per 10,000; Germany, 3:21 per 10,000; Austria, 3°41 
per 10,000; England, 6 per 10,000; Hungary, 6:10 per 
10,000; Italy, 6°10 per 10,000; Switzerland, 7 06 per 10,000; 
United States, 16:24 per 10,000. 


— 


a> 


THE COAL BUNKERS AT NEW TACOMA W. T. ON THE NORTHERN PACIFIC RAILROAD, 


© 1883 SCIENTIFIC AMERICAN, INC 


_ 


320 


Scientific American. 


_[NovEMBER 24, 1883. 


Stventitic American. 


ESTABLISHED 1845. 


MUNN & CO., Editors and Proprietors. 
. PUBLISHED WEEKLY AT 


No. 261 BROADWAY, NEW YORK. 


A. E. BEACH. 


TERMS FOR THE SCIENTIFIC AMERICAN. 
One copy, one year postage included.... . $3 20 
One copy, six months postage included per 1 60 

Clubs.—One extra copy of THE SCIENTIFIC AMERICAN will be supplied 
gratis for every club of five subscribers at $3.20 each* additional copies at 
same proportionate rate. Postage prepaid. 

Remit by postal order. Address 

MUNN & CO., 261 Broadway, corner of Warren street, New York. 


Whe Scientific American Supplement 


isa distinct paper from the SCIENTIFIC AMERICAN. ‘THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN. ‘'l'erms of subscription or SUPPLEMENT, 
$5.00 a year, postage paid, to subscribers. Single copies,19cents. Sold by 
all news dealers throughout the country 

Combined Rates. —The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year postage tree.on receipt ot seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 
Address MUNN &CO., 261Broadway, corner of Warren street, New York, 


ScientifiEe American Export Edition. 


The ScIUNTIFIC AMERICAN Export Edition is a large and splendid peri- 
odical, issued once amonth. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing: (1.) Most of the 
plates and pages of the four preceding weekly issues of the SCIENTIFIC 
AMERICAN, With its splendid engravings and valuable information: 2.) 
Commercial, trade, and manufacturing announcements of leading houses, 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 50 cents. )@~ Manufacturers and others who desire 
to secure foreign trade may have large. and handsomely displayed an- 
nouncements published in this edition at a very moderate cost. 

The SOENTIFIC AMERICAN Export Edition has a large guaranteed circv- 
lation in all commercial places throughout. the world. 
CO., 261 Broadway, corner of Warren street, New York. 


NEW YORK, SATURDAY, NOVEMBER 24, 1883. 


Contents. 


(illustrated articles are marked with an asterisk.) 


Address MUNN & | 


TRIAL OF THE HASKELL MULTICHARGE GUN. 

This gun—described and illustrated in the Screntriric 
AMERICAN SUPPLEMENT of August 11, 1888--is now being 
tested by a board of army and navy officers at Sandy Hook. 
It is a breech-loader, weighs 25 tons, is 25 feet long, and has 
a bore 6 inches in diameter. Arranged longitudinally along 
the bottom are four pockets, which connect with the bore by 
passages 4 inches in diameter, placed at an angle of 55 de- 
grees. Each pocket is 22 inches deep, and at its greatest 
diameter measures 1134 inches. All the interior of the gun 
—bore and pockets—is made of steel. 

The principle upon which the gun works is, briefly, as 
follows: The shot, which may be two, three, or even four 
diameters in length, is banded with copper to take the rifling, 
there being fifteen grooves having one twist in 12 feet and a 
depth of six one-hundredths of an inch; and after it has been 
placed in the gun, disks of sole leather and copper, greased, 
are inserted behind it in order that the close fit thus insured 
may prevent the gas resulting from the first explosion from 
getting in front of the shot. The first charge, in the breech, 


the projectile on its journey. As the shot passes the first 
pocket passage, the heated gases rush in and ignite the pow- 
der, which is of a quicker burning kind. The speed is pro- 
portionately increased. The same thing occurs with the 
second, third, and fourth pockets, the powder increasing in 
its burning qualities with each successive discharge. The 
shot issues with a velocity resulting from the combined ef- 
| forts of all the powder; and although a greater quantity has 
been burned than would be either possible or expedient in 
the ordinary method of loading, the gun has been subjected 
to no strain likely to prove hurtful. 

The aim of the gun is to deliver the shot from the muzzle 
with the same, or nearly the same, pressure behind it that it 
had at the start, and the following readings of pressures will 
show how nearly this was accomplished: breech, 20,200 
pounds per square inch; first pocket, 19,000; second pocket, 

20,200; third pocket, 19,000; fourth, 20,500. It is believed 
‘that further experiments will give even more uniform re- 
sults. Various grades of powder are now being tested in 
‘order to find that most suitable to the conditions. The fol- 
lowing table gives the weight of shot and of the several 
charges of powder, the pressures, and the velocities at 100 
feet from the muzzle: 
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and the resulting pressures and velocities are remarkable. 
Considering the weights of powder and shot, the pressures 
and velocities are in advance of any yet obtained from a sin- 


5 gle charge 6-inch gun. 


It will be of interest in this connection to note some of 
the best results obtained by English practice after long study 
regarding the size, form, hardness, and density of the pow- 
der, the dimensions of the powder chamber in the gun, and 
the space occupied by the charge, and the careful noting of 
the pressures exerted in different parts of the seat of the 
charge. According to Sir Frederick Abel, in his presidential 
address before the Society of Chemical Industry, the follow- 
ing results are given, which, although not exceptional now, 
are much in advance of the best obtained two years ago: 

“From a 9inch gun a 200 pound shot is propeiled by the 
discharge of 320 pounds of powder with a velocity of over 
2,000 feet per second, with the development of only 16 tons 
pressure on the square inch; from a 10°4 inch gun a 462 
pound shot is propelled by 310 pounds of powder with the 
same velocity and with the development of the same pressure; 
from a 12-inch gun a 714 pound shot is propelled by 400 
pounds of powder with a velocity of nearly 2,200 feet per 
second, and a development of 18°8 tons pressure.” 

These results are better than those of former years in re- 
| gard to diminution of pressure, its uniformity in different 
parts of the bore, and high velocity. Large cylindrical or 
prismatic powder of normal composition is used. 


et 0 


REPAIRING SUSPENSION BRIDGE CABLES, 

The suspension bridge at Pittsburgh, Pa., was built some 
twenty-four years ago, and a recent examination of the 
cables near their moorings showed them to be much corroded, 
and consequently reduced in strength. The cables are 714 
inches in diameter, and when placed in position their ends 
were covered with a preparation of boiled tar and then pro- 
tected by concrete masonry. The belief that tar is a good 
protector of iron has Jong been cast aside, because, through 
atmospheric influences, the tar develops tar water, which has 
a disastrous effect upon iron. Some of the pieces of wire 
taken out were dotted with little holes where the rust had 
gnawed away the material, and wires which should stand a 
strain of 1,200 pounds gave way at 200. 

When this state of affairs was ascertained, Mr. F. Colling- 
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is of slow-burbing powder, and is designed merely to start’ 


tion in 1881. 


wood, of the Brooklyn Bridge, was intrusted with the work 
of repair. Each cable was carefully overhauled and the tar 
scraped off. When a defective piece was found, it was cut 
out and a new piece spliced in. The splicing was a difficult 
and delicate job, for although it was easy to join the ends it 
required care and judgment to subject the new piece to the 
right strain, so that it would bear its portion of the load. 
Slack wires would only add to the weight without helping 
to carry it. Hach splice was put in with a grip machine, 
and the amount of strain was kept uniform by nice tests. 
In one large cable 175 wires had to be spliced, in another 
31, in another 75, in another 5, and in another 31, while there 
are yet three to be examined, In the larger cables there are 
600 wires aud in the smaller 200. 

The work is very tedious, as only a few men can work at 
atime. After the repairs have been made the wires are 
covered with linseed oil, which is allowed to dry, when a 
thorough application of white lead is put on. The wires are 
then drawn together by bands of small wire 7 inches apart. 
The bundle thus formed is wrapped with wire one-sixteenth 
of an inch thick, and it requires about 300 feet of this wire 
to wrap one foot of cable. The work is then finished by 
coating with ordinary white lead. 

When building the bridge the moorings were so cased in 
masonry that they could not be examined. This added to 
the cost and labor of making the repairs. In case it should 
be necessary to repaint or repair the cables in the future, the 
masonry has been replaced by a water tight brick tunnel 
provided with iron water shedders, and covered with iron 
plates that can be lifted when admittance is desired. 

en 
Technical Education in the Carriage Trade. 

At the recent convention of the Carriage Builders’ National 
Association, by far the largest meeting ever held of members 
of this trade, the related subjects of apprentices and technical 
schools for boys received a large share of attention. The 
absence of any regular apprentice system in the trade was 
deprecated, but theidea of establishing and enlarging the 
fieid of possible usefulness of technical schools was gene- 
rally approved. There has been for some time such a 
school in New York, under the auspices of the Association, 
of the results of which a satisfactory report was made, 
“Certificates of progress” and some minor prizes are here 
given, and also one ‘‘ grand prize” is to be awarded at the 
present term, consisting of a three months’ residence in 
Paris, and tuition during that period in the celebrated Du- 
pont School of Carriage Draughting; all expenses of such re- 
sidence, tuition, and traveling to be defrayed from a fund 
specially raised for thaf purpose at the Cincinnati Conven- 
The general-studies-at--this schoel-have been: 
1. Linear designing, including scale and full size drawing. 
2. Geometry applied to carriage construction, including the 
principles of the ‘‘ French Rule.” 38. Carriage body making. 
4. Construction of carriage gearings. 5. Wheel making. 
6. Principles involved in the suspension of carriages. 

In order, however, to enlarge the sphere of usefulness of 
this technical school, the committee in charge have decided 
to adopt what has been known as the ‘‘ Chautauqua ” sys- 
tem, whereby classes may be organized in various parts of 
the country, and their instruction carried on by correspond- 
ence, according to a regular system. Lesson papers, with 
directions and schemes for elementary drawing, are to be 
sent out, and after these are returned they will be corrected 
and sent back, with further instructions from the teacher. 
Therefore, saysthe chairman of the committee, ‘‘ we are now 
ready to teach any apprentice or artisan in the land all the 
mysteries of mechanical drawing ”’—as related to the car- 
riage trade, of course. This proposed action was heartily 
approved by the members of the convention, and liberal sub- 
scriptions were made on the spot to enable it to be tho- 
roughly carried out. 

i oe 
James Marion Sims. 

This distinguished physician and surgeon died very sud- 
denly of heart disease at his home in this city on November 
18. He was born in Lancaster district, South Carolina, 
January 25, 1818. He graduated from the South Carolina 
College at Columbia in 1882, and then studied medicine at 
Charleston, 8. C., and at the Jefferson Medical College iu 
Philadelphia, from which’ he graduated in 1835. He im- 
mediately began practice in Montgomery County, Ala. He 
soon obtained eminence as a surgeon. He came to New 
York in 1858. Two years later, through his efforts, a 
Woman’s Hospital Association was formed. Still later he 
brought about the establishment of the Woman’s Hospital 
at Forty-ninth Street and Lexington Avenue. In 1861 he 
visited Europe, and in Paris operated successfully in the 
hospitals before the eminent surgeons of that city. He re- 
ceived many honors. He was President of the American 
Medical Association. 

In a private hospital established byhim in Montgomery, 
Ala., he began a course of experiments in regard to vesico- 
vaginal fistula, then“regarded as incurable, which. resulted 
successfully. He had introduced the use of suturesof silver 
wire instead of the silken and other sutures formerly in use, 
and he afterward extended the employment of metallic 
sutures to all departments of generalsurgery. He also per- 
fected all the mechanical appliances required for the success- 
ful treatment of the above-mentioned disease, and invented 
the famous ‘‘ Sims speculum.” 

or +8 Oe 

AN atmosphere containing 14 per cent of carbolic acid has 
been found to be a guard against explosions of fire damp. 
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THE AMERICAN INSTITUTE FAIR, 
t The present exhibition at the American Institute, this 
city, is one of the best held for years; the exhibits of 
merit are comparatively numerous. 

The Straight Line Engine Company, of Syracuse, N. Y., 
show an engine designed by Prof. John E. Sweet, in accord- 
ance with the axiom that a straight line is the shortest dis- 
tance between two points. There is no packing except the 
piston rings, the valve and piston rods being of ground steel 
working through long Babbitt bushings, and the cylinder 
head and steam chest cover have ground joints. The con- 
necting rod, eccentric rod, and rocker are of cast steel; 
crosshead pin and valve motion pins are steel, ground and 
case hardened. Crank and shaft, steel ground aud polished. 
A single balanced slide valve is used, actuated by a single 
eccentric that is varied in its throw by the governor which 


controls the cut-off, and which is placed in the fly 
wheel. There are fewer pieces in the engine than common, 
and the ‘king joints are reduced in number. The ma- 


terial is admirably distributed fo retivethe-strains eoming 
uponit, But little foundation is required, and the engine 
runs quietly at a high speed. It is stated that under no 
conditions will the speed vary more than two per cent. 

The vise manufactured by Read, Gleason & Read, of 
Brooklyn, N. Y., contains a steel rack whose rear end is 
bent at right angles and which is attached to the stationary 
jaw by bolts. A steel nut having teeth on its lower side 
engages with the rack, and has its rear end inclined upward. 
A box is secured in the sliding bar, on the forward end of 
which are reversed inclines corresponding with the nut and 
besween which the reduced end of thescrew rests. The box 
also carries a concave piece fitting over the screw and press- | 
ed forward by aspring. By turning the screw to the left 
the nut is carried back, forcing the concave piece from over 
the end of the screw, and bringing the inclines together, thus 
raising the nut from the rack and allowing the front jaw of 
the vise to slide. A pin placed in the lower front end of 
the box slips under the end of the nut, when the nutis' 
raised from the rack and holdsit up until the inclines are 
separated, to allow it to drop square in the rack. When: 
the screw is turned to the right, the nut is drawn} 
back from contact with the pin. The vise is strong, the 
jaws can be quickly adjusted to any width, and the work is 
securely held. Vises which swivel horizontally and also 
universally are shown. 

Located at conspicuous points throughout the building are 
clocks from the Pneumatic Clock Company, of 14 Murray 
Street, this city. They are all regulated by a central clock to 
which a simple air pump, consisting of a lever to each end of 
which a cylinder is suspended, open end down. Under each 
cylinder is a jar partly filled with glycerine. A small pipe 
runs through the center of the jars, one end reaching above 
the surface of the liquid and the other conducted to the! 
different clocks. By the alternate motion of the lever the 
cups are, at every other minute, plunged into the glycerine, 
thereby compressing the air inthe cups and tubes, causing 
the small cylinder of similar air pumps on each clock to 
rise and start the hands furward one minute. As the 
cylinder on the main clock is lifted every minute, the air is 
released and any expansion or contraction neutralized. 

A one-ton wheel made by John G. Avery, of Spencer, 
Mass., has for a belt a thread of cotton passing over one of 
the lines of shafting. The journal which permits of this 
consists of a hardened tube fitting over the shaft and into a 
shell containing small hardened rolls, An internally harden- 
ed box goes over the shell. With modifications to suit con- 
ditions these may be applied to shafting, carriage and car 
axles, etc. 

In the pump manufactured by the Hall Duplex Steam 
Pump Company, of 91 Liberty Street, this city, the valves 
of the steam chest admit steam tothe opposite cylinder 
through cored passages. The valve of one engine is moved 
by direct connection with the piston rod of the other. Each 
valve is composed of two simple pistons, cast together, be- 
tween which the steam ig admitted, thereby forming a bal- 
anced piston valve. The ports are so arranged in relation to 
the valves that each engine makes nearly its full stroke be- 
fore opening the ports to start the other. When one has 
completed its stroke it rests until the other has nearly finished, 
the pause allowing the water valves to quietly reach their 
seats, and obviating the shock and jar resulting from sud- 
den checking. The steam pistons are cushioned upon the 
steam caught by their passing beyond the ports. The pump 
plunger has a central adjustable packing moving the length 
of the stroke, and performs its duty by projecting into and 
displacing the contents of the pockets at each end of the 
cylinder. 

The Clerk Gas Engine Company, of 1012-1018 Filbert 
Street, Philadelphia, have on exhibition an eight horse 
power engine. The motor cylinder has a diameter of 6 
inches and the stroke is 10 inches. Diameter of driving | 
pulley 18 inches, with face 8 inches; speed 180 revolutions. 
The engine is 434 feet in height, weighs 2,700 pounds, and 
occupies a floor space 8 feet by 3 feet 5 inches. We expect 
in an early issue to describe the construction of this engine 
and the work it accomplishes. : 

A train of seven bevel and miter gears is shown from 
Brehmer Bros., of Twelfth and Noble Streets, Philadelphia. 
The gears are of different sizes and number, and the shafts 
are parallel and at angles with each other. The fit is re- 
markably nice, the back lash being reduced to a minimum, 


faction by the employes and the public. 


of five seconds always marks the beginning of a minute, and 


| profit in the business. 


| tion, and economizing in every direction, but it was thought 


‘mills, and furnaces blowing out in different sections, al- 


and only being perceptible in one instance, which is prob- 
ably due to the setting up. 


The endeavor to make a uniform time standard through- | 
out the country gives especial interest just now to another 
proposed change, which has frequently heretofore been sug- 
gested. It is that of numbering all the hours of aday up to 
twenty-four consecutively, instead of usingthe ‘‘ A.M.” and 
“P. M.,” as has always been the custom. One of the West- 
ern railroads, the Cleveland, Akron, and Columbus, has re- 
cently adopted this system, and issued time cards on the 
twenty-four hour plan, counting the day to begin and end 
at midnight, which it is said have been used with great satis- 
To change 
watches and clocks to accommodate the new system it is 
proposed to put the additional numerals in a circle on the 
dial just inside of those now on the face, reading the outside 
figures for the time up to 12 o’clock, noon, and those on 
the inside thereafter, up to ‘24 o’clock,” midnight. 

The sending out of ‘‘standard time” from the National 
Observatory at Washington to principal places in the coun- 
try has now become a regular practice, and the authorities 
are ready and willing to telegraph the time regularly to any | 
point in the United States to those who are prepared to re- | 
ceive it. The following is a description of time signals, 75th 
meridian, mean time, to be sent out by the United States 
Naval Observatory on and after November 18: 

The signals to be sent. out by the Observatory are wholly 
automatic, and consist of a series of short ‘‘ makes,” pro- | 
duced in an open telegraphic circuit by the beats of a mean 
time clock, the pendulum closing the circuit at each beat. 
The signals begin at 11 h. 56 m. 45 sec., and cease at 12 h. 
00 m. 00 sec., 75th meridian, mean time, During that inter- 
val there is a “ make” at the beginning of every second, ex- 
cept that in each minute the ‘‘ makes’ ’ corresponding to the 
29th second, and to the 55th, 56th, 57th, 58th, and 59th sec- 
onds, are omitted. Thus the first ‘‘ make” after the pause 


the first make after the pause of one second marks 380 sec- 
onds. In order to distinguish the last minute and give time 
to manipulate switches to time balls, controlling clocks, | 
etc,, the makes cease after 11 h. 59 m. 50 sec., and until 12, 
h. 00 m. 00 sec., when there is a single make, and the signals : 
cease. When these signals are received at points where the 
time of the 90th meridian is used, they will give the time 
from 10 h. 56 m. 45 sec. to il h. 00 m. 00 sec., or just one 
hour earlier than when representing 75th meridian time; 
otherwise the signals will be read in the manner above de- | 
scribed. Seventy-fifth meridian time is 8 m. 12:09 seconds 
earlier than Washington time. 
<> ine 
Low Prices for Iron and Steel. t 

It has been evident for some time past that our smelting 
works and rolling mills, working at about their full capacity 
as they have been, were competing so closely for the trade 
offering as to leave very small margins for any possible 
The situation was made yet more 
serious, as affecting many producers, by the reduction, early 
in the month, of the price of steel railsfrom $37 to $35 per 
ton forrails for winter delivery. Mill proprietors have, 
ever since the ‘‘ boom” in prices in 1879, when rails sold at 
$85 per ton, heen studying how to reduce the cost of produc. 


that when the price had declined to $40 a ton, this wasas 
low as the manufacturers could afford to run their mills for, 
That this is so with many of them is proved by the fact that 
at once we had announcements of the stoppage of rolling 


though only very limited contracts were made for rails at 
$85 a ton. The proprietors hadin most cases been running 
on steel rails at $37 a ton in the hope of an improving mar- 
ket, but this drop in prices, with the tendency in the 
iron market generally to lower figures, will undoubtedly 
cause the closing of many establishments during a part or 
the whole of the winter. Ip bar iron, pipe, nails, etc., al- 
though there is said to be no overstock on the market, buy- 
ers are only purchasing in small quantities, according to 
their immediate needs, apparently satisfied that’ in tlrese, as 
in some other staple manufactures, prices are more likely to 
decline, or remain where they are, than to advance. 
0 
Manufacturing 
Pennsylvania. ; 
For nearly ten years past natural gas has been utilized for 
manufacturing and lighting purposes in only a few in- 
stances, although several abundantly-yielding wells, and a 
large territory from which it was known gas could be drawn, 
have been familiar topics among the manufacturers of 
Western Pennsylvania. Recently, however, attempts are 
being made to utilize this natural gas on a large scale by the 
iron andsteel and glass manufacturers. All the window 
glass manufacturers of the Southside, Pittsburgh, Pa., have 
closed a contract with the Niagara Gas Company to supply 
their factories with natural gas. The company is now 
operating in Washington County, and representatives of 
each factory have been negotiating there for the drilling of 
gas wells and laying of pipe. The manufacturers have 
leased about twenty thousand acres of land in that county, 
in the neighborhood of the McGugin well, the largest 
natural gas well in the world. They expect to arrange for 
the drilling of several wells on their territory, the work to 
begin at once. The Edgar Thomson Bessemer steel works, 
at Braddock, Pa., have also been completing arrangements 
torun their whole plant, in which 100 boilers are in use, by 
natural gas to be obtained from a gas well at Murraysville. 


Natural Gas for in Western 
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Getting Foreign Help to Make U. S. Cannon. 

It seems strange that, while the principal European 
nations have been making such vast strides in the manufac- 
ture of, and in furnishing their armies, forts, and war ships 
with far heavier guns than ever before made, these, too, 
being mostly of steel, our own government has done little or 
nothing in this direction since 1865. At that time we 
were far in advance of the rest of the world in this respect, 
and it was our little Monitor which gave the impulse to this 
great rivalry among the powers of Europe, in the making of 
heavy armor as well as big guns. These facts have been 
referred to many times, but they are again brought vividly 
before the public mind by the recent return of the Govern- 
ment joint ordnance foundry board from a visit of inspec- 
tion to Europe, to get more full particulars of what our 
neighbors abroad were doing. 

Under an appropriation of Congress at the last session, 
contracts were made for various alterations in some of our 
heavy guns, but steei of suitable masses and the requisite 
quality for making the new guns desired was not obtainable 
among our own manufacturers, nor had any of them the 
necessary machinery for the work. The large guns to be 
manufactured are after the plan now principally favored in 
France, a breech-loader with cast-iron body, steel tubes and 
steel bands, and for these, of 8 and 10 inch caliber, the 
tubes and jacket have been ordered in England, of Sir 
Joseph Whitworth. The steel hoops, being of comparatively 
small mass, will be manufactured in this country. Our 
present 10-inch Rodman smooth bores, of which many are 
being converted into 8-inch muzzle-loading rifles, have 
thus proved very efficient, and it is recommended that the 
work of alteration be continued; butof the bulk of our ord- 
nance, it is stated there is hardly a piece worth keeping, 
one member of the board stating that ‘‘we have nothing at 
ail in this country to compare with the guns abroad.” 

The board that has just returned from Europe were not 
allowed to visit the Krupp foundry, although such permis- 
sion would have been given had they agreed to purchase 
cannon of him. They saw the Krupp method, however, at 
Aboukoff, near St. Petersburg, where the fluid steel process 
is used, as at the works of Sir Joseph Whitworth at Man- 
chester, England, but not the forging by hydraulic process. 
Their investigations elsewhere included visits to the govern- 
ment and principal private works in both England and 
France. The ordnance departments abroad all seem to be 
in an unsettled condition; they are all united that steel 
guns must constitute the principal ordnance of the future, 
but the work of changing and making all over new is great, 
and there is no unanimity of opinion as to what is really the 
best of the many kinds and patterns of guns being con- 


stantly brought out. 
a 


Interesting Experiments with Hot Gases. 

In November last, Dr. Werner Siemens presented to the 
Berlin Academy of Sciences, a paper from which it appears 
that gases heated to a temperature at which steel begins to 
melt do not emit any luminous rays, if proper care has been 
taken to subject them only to heating and not to chemical 
action. Dr, W. Hittorf, of Muenster, has since then recall- 
ed the fact that he made observations of this kind in 1879. 
When causing the electric spark, produced by the 1,600 cells 
of his battery, to pass between two platinum electrodes, he 
noticed the positive terminal surrounded by a yellow red 
light and the negative by a blue glow, but the rarefied gas 
between the terminals was quite dark, although hot enough 
to melt any metal rod held in it. 

Dr, Siemens’ investigations induced Dr. Hittorf to repeat 
his experiments, employing two iridium bars (of equilateral 
section with a side of 3 millimeters and 6 centimeters long) 
from the well known platinum works of Mr. Matthew. 
These iridium electrodes Dr. Hittorf fixed in strong brass 
rods and placed them opposite one another in a glass tube 
of 6 centimeters length. By arranging his powerful bat- 
ery of 2,000 cells in groups so as to decrease the interior re- 
sistance, Dr. Hittorf obtained most beautiful and curious 
effects, the anode melting, and the cathode maintaining its 
sharp edges, both however at white heat, while the gases— 
nitrogen, hydrogen, and carbonic acid were experimented 
with—remained perfectly dark. From these experiments it 
would follow that wherever a gas is perceived to be glowing 
we have to deal with a combustion or other chemical com- 
bination, and not with heat effects only; and it has been es- 
tablished by Mr, G. Wiedemann, that the splendid luminous 
phenomena of the Geissler tubes are of the nature of a phos- 
phorescence, that is to say, of a slow combustion. That 
only flames and not heated gases are luminous, may strik- 
ingly be proved by a very simple experiment. If a cylinder 
of very fine platinum foil is suspended in the hottest part of 
the flame of a Bunsen burner in a horizontal panel, and 
looked at from a distance through a narrow tube, the plati- 
num cylinder Will of course at once begin to glow, but the 
air within appears dark. . 

The earliest observation of this kind was probably made 
by Wedgwood, who as eawly as 1792 pointed out in the Phi- 
losophical Transactions that a current of air blown through 
a strongly heated clay tube bent in zigzag shape did not 
emit any light. But the fact appears to have become quite 
forgotten, although Melloni, the foremost investigator of 
his time. in the field. of radiation, clearly distinguished in 
this sense between heated gases and flames. 

$ —_-- or +0 oe 

THERE are fifty-one complete rolling mills, and two in 
process of construction, at Pittsburgh. 
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Magnetic Iron Sand in New Zealand. 

From the report of the United States Consul at Auckland, 
New Zealand, it appears that the government of that colony 
offers a bonus of £1,000 ($5,000) to whoever will first pro- 
duce, from native ore, in the colony, 200 tons of iron in 
blooms. In answer to this demand a furnace was establish- 
ed on February 8, at Auckland, the furnace being on the 
plan of the invention of Joel Wilson, of New Jersey. The 
managers claim that they can manufacture iron in Auckland 
much cheaper thar it can be brought from England. The 
consul says that the United States government has granted 
as many as thirty-eight patents for electric separators of 
iron ore, and that one of these was successfully operated in 
the separation of iron sand obtained at Block Island, off the 
Connecticut coast, by the patentee, D. C. McCotter Arthur, 
who cleaned one hundred and twenty tons per day by means 
of his magnetic separator. 

Similar means for procuring the pure iron free from sand 
have been tested in New Zealand, so far that a furnace on 
the American plan has been established at Onehunga, a few 
miles from Auckland. 

This iron sand is so pure that a portion sent to England 
was worked into steel for cutlery without the intermediary 
ot puddling, being melted, cast, and at once forged under 
the hammer. The supply is absolutely unlimited, and can- 
not be estimated even by millions of tons. The ordinary 
yield of the sand is from fifty to seventy per cent of the 
mass. The magnitude of the deposits may be inferred, if 
not comprehended, by the statement that in the neighborhood 
of Waniku, in the province of Auckland, the area of this 
magovetic iron sand is so great that it extends fromthe shore 
miles in width and in length, submerging rocks, trees, 
shrubs, and covering even the tops of the distant bills, 

The existence of this iron sand was well known to the 
earlier voyagers and later to whalemen and venturesome 
traders. On approaching the shore the masters of vessels 
that first visited these islands noticed a variation in the mag- 
nelic needle of their compasses, and attributed it to deposits 
of loadstone along the beach. 

This deposit, the consul thinks, was formed by the action 
of the sea, of running streams, leaping torrents, and pro- 
fuse rainfalls on cliffs, banks, and soil that hold in loose em- 
brace the heavy particles of iron originating in volcanic 
rocks. The sand is of a bright blue, its attrition of particles 
preventing the settlement into the red oxide which would 
cement its grains, and it is in so fine particles as to be easily 
driven by the wind, forming on levels or easy slopes wavy, 
undulating ridges that simulate the waves of the sea. 

—_— ere =. 
CROSS CUT SAW FRAME. 

The log is arranged on supports at one end of the base, 
and at the other end of the base is an upright frame filted 
with guide grooves, in which the head of the saw frame can 
be shifted up and down when it becomes necessary to raise 
or lower the saw guides for altering the height of the saw, 
and can be secured in any position by a bolt and nut. At- 
tached to the rear uprights are braces, extending upward 
and forward, to be employed for staying the logs by dogs. 
The bars for the support of the rails are pivoted to the 
braces at a point a little short of where the log rests. These 
bars, shown at a, in the small figure, are connected by stays, 
and between their forward ends is a vertical bar provided 


SCHOOLEY’S CROSS CUT SAW 


The saw 


with a slot in which a saw is free torise and fall. 
is connected at the end which runs in the guides to the axle 
of the wheels, c, by the notched handle, d, and the rod, e, 
which is pivoted at g, and secured to the upper end of the 
handle by a ring, f', sothat by slippingthe ring off the upper 
end of the handle the rod may be swung back to allow the 
_saw to be set up or down as required. The handle extends 
up between the upper bars of the guides for holding the saw 
in a vertical plane. The wheels run between rails, 3, on the 
guides. 
Thisinvention Kas been patented by Mr. Andrew Schooley, 
of Litchfield, N. Y 


HOLLOW AUGER. 

In the work of forming tenons on the ends of wheel 
spokes, and in similar work, the article is first pointed down 
with a knife or fore auger, as the hollow augers will not 
take hold upon the blunt end of the spoke. This is ob- 
viated by the hollow auger recently patented by Mr. James 
A. Rodman, of Lebanon, Texas. The head or yoke is made 
in one piece of a f]-form, and is provided with a shank for 
being clamped in place. At the lower end of the head are 
the jaws, a b, Fig. 1, forming the hollow auger, a being 
what is termed the ‘‘ off jaw,” and d the jaw carrying the 
cuiter. The two jaws are attached at one eud by a pivot 
pin, so that they may be moved according to the size of 
tenon that is to be cut. Thin outer or moving ends are at- 


RODMAN’S HOLLOW AUGER. 


tached to the opposite leg of the head by a clamping screw 


| which passes through a slot in the leg, so that the jaws may 


be held firmly, and a graduated scale is provided for adjust- 
ing. An arm having forked ends is pivoted to each side of 
the head, and at the lower ends are formed the flaring jaws 
of the fore auger, one of which is fitted with a cutter. 
These jaws come beneath the jaws of the hollow auger 
when the arms are brought together, and in this position 
they are beld by the latches, ec, the ends of which catch 
into the jaws, ad. A sprivg, serving to spread the forked 
arms when they are released, is indicated by the saw-tooth 
line at the top of Fig. 1.‘ In one of the armsof the headisa 
slot in which moves the stop, f, regulating the depth to 
which the spoke enters the tool and consequently the length 
of the tenon. In using the tool the jaws, ad, are set to the 
diameter of the tenon to be cut, the stop, f, is adjusted, the 
arms are brought together, and the latches caught. The tool 
being applied to the spoke, the fore auger bevels the end. 
When the beveled end reaches the triggers, they are raised, 
when the arms spring out, leaving the holiow auger free to 
act. 
Roof Water as a Motive Power. 

It has occurred to a gentleman resident in Georgetown, 
West Indies, that a possibly valuable source of energy is al- 
lowed to run to waste in the tropicsin the shape of the water 
which pours off the roofs of the houses whenever there is a 
shower. 
recently before a local society, said that, ‘‘ having been fre- 
quently struck by the great volume of water discharged from 
roofs during heavy tropical rains, it occurred to me that the 
power so wasted might be utilized in some way by convert- 
ing it into electricity by the following means: The water 
from each roof might be conducted into one main down- 
pipe, in which would work a small turbine wheel driving a 
dynamo electric machine, the electricity so developed by every 
passing shower to be stored in accumulators of the type of 
Faure’s secondary batteries. These, as they became charged 
in variable time, depending on the rainfall, could be collect- 
ed and stored at central depots, from whence the power 
could afterward be distributed uniformly, either by electro 
dynamic engines, or utilized directly for electric lighting!” 

ee 
The Value of a Compost Heap. 

The gardener and farmer are not apt to sufficiently appre- 
ciate the importance of gathering into heaps vegetable sub- 
stances of all kinds to convert into manure. Land and 
Water, calling the attention of its readers to the subject, 
suggests the following plan for a compost receptacle: 

In some convenient place lay down a sound floor of con- 
crete, and have a roof to cover it, but open at the sides, 
Upon the floer collect weeds and every other kind of waste 
vegetable matter, road scrapings, border edgings, in fact 
the greater the variety and the more of it the better. Keep 
it moist (not over wet), and turn it over occasionally—at.the 
same time a little salt may be sprinkled over it with great 
advantage. When:sufficiently decomposed this will form a 
most valuable manure, highly rich in nitrogen in such a 
form as to be readily taken up by the crops. Use the liquid 
of cattle and the domestic liquid waste from the house, and 
it will surprise many what a store of good manure will soon 
accumulate. 
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The gentleman in question, in a lecture delivered | 


The Creosoting of Timber. 

As is well known, the preservative properties of creosote 
are owing to its preventing the absorption of the atmo- 
sphere in any form, or under any change of temperature. It 
is noxious to animal or vegetable life; and it arrests all fer- 
mentation of the sap, which is one of the primary causes of 
dry rot and other species of decay in timber. The action 
of creosote—says Mr. Bale, in his work on “Saw Mills: 
Their Arrangement and Management ”—may be thus de- 
scribed: When injected into a piece of wood, the creosote 
coagulates the albumen, thus preventing any putrefactive 
decomposition; and the bituminous oils enter the whole of 
the capillary tubes, incasing the woody fiber as with a shield 
and closing up the whole of the pores, so as to entirely ex- 
clude both moisture (water) and air. By using creosote, 
inferior porous timber and that cut at the wrong season, and 
therefore sappy, may be rendered durable. The Bethell 
system of creosoting is as follows: The timber is first tho- 
roughly seasoned and cut to the required dimensions. It is 
then placed in a wrought iron cylinder, fitted with doors 
that can be hermetically closed by means of wrought iron 
clamps. The air and moisture contained in the wood are 
then exhausted from it, and from the cylinder, by means of 
a powerful air pump. The pores of the wood being now 
empty, the preservative material (creosote oil) is admitted 
into the tank. When the wood has received all that it will 
after this manner, more oil is forced into it by means of hy- 
drostatic pumps, exerting a pressure of 120 pounds to 200 
pounds per square inch. This pressure is maintained until 
it appears that the proper quantity of creosote oil has been 
absorbed by the wood, which is determined by a gauge. 
Timber intended for railway sleepers, bridges, etc., should 
absorb 7 pounds of oil per cubic foot; and timber required 
to be protected against marine insects, etc., requires at least 
10 pounds of oil per cubic foot. The cost varies from 4d. to 
5d. per cubic foot, according to the quantity of oil required. 


a 
Cable Telegraphy. 

According to recent trials of the speed of working on the 
Jay Gould cables laid across the Atlantic from Penzance to 
Canso, in Nova Scotia, 1,000 code words were sent from 
Penzance and received at the Canso station in 81 minutes, 
including all repetitions and corrections. The 1,000 words 
consisted of 7,288 letters, which is about equivalent to 1,458 
words of 5 letters each, the average number for the English 
language. The above rate of transmission is therefore equal 
to 18 words of 5 letters per minute. 


— + 0 
IMPROVED VISE. 


The vise herewith illustrated is constructed with two 
vertical jaws, each provided near the upper end with a 
slot. A bar having hook teeth on its bottom edge is pivoted 
in the slot of the outer jaw, passing through the other slot, 
the teeth of the bar projecting toward the front. On the 
rear surface of the inner jaw is a slotted plate, on the bot- 
tom cross piece of which the hooked teeth of the bar catch. 
A bar which has its upper edge toothed and its lower edge 
beveled is pivoted to the lower end of the outer jaw and 
passes through a slot in the other jaw. The beveled edge 
rests upon a grooved roller in the slot. An arm is secured 
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ANDERSON’S IMPROVED VISE. 


to the inner jaw, and to its upper end is pivoted a lever, 
which passes through a slot, on one side of which is a 
ratchet plate. Attached to the lever just in front of the 
pivot is an arm, to whose upper end is fastened a spring, 
and also a pawl engaging with the teeth on the upper edge 
of the lower bar. When the handle of the lever is moved 
downward, the pawl moves the lower bar and consequently 
the lower part of the front jaw forward, closing the jaws 
upon the work. The ratchet plate holds the lever at any 
elevation 

This invention has been patented by Mr. William T. An- 
derson, of Rock Hill, 8, ©, 
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A Vacuum a Good Conductor. 

Professor Edland has communicated an important paper 
to the Royal Academy of Science, Sweden, in which he ad- 
duces further proof of his discovery that a perfect vacuum is 
a good conductor of electricity. This result is directly op- 
posed to the current doctrine that a vacuum is a perfect -in- 
sulator. The reason why a Torricellian vacuum is not 
traversed by an electric current is due to the fact that there 
exists at the points of the electrodes an obstacle to the dis- 
charge of the current, and this obstacle is augmented as the 
air is rarefied. If the current could be introduced into the 
vacuum without electrodes, it would be able to pass through 
the void without difficulty. The conclusion he arrives at 
from his recent elaborate experiments is that the maximum 
altained by the current intensity at a certain pressure of 
the air when a curent traverses a rarefied air space is not 
due in any way, as generally assumed, to the resistance be- 
tween the electrodes by the air having its minimum at that 
pressure, and afterward increasing in amount with the 
increase of rarefaction, but to the fact that the sum-of the 
electromotive of the spark and this resistance then possesses 
its minimum value. With the continuation of the rarefac- 
tion the resistance of the column of gas diminishes; but 
the electromotive force increases. Without employing elec- 
trodes at all, M. Edland can by induction: easily excite lu- 
minous effects in a gas sufficiently rarefied to stop the pas- 
sage of a powerful current from electrodes. But this would 
in his opinion be impossible if a highly rarefied gas were 
an insulator. 

Oe ae 
Imitation Stained Glass. 

Among the many uses of the printing press none is more 
novel than the production of imitation stained glass. De- 
signs for any pattern desired are engraved on wood. The 
blocks of wood are placed on an old fashioned hand press, 
and then are inked with oil colors compounded with special 
reference to the use for which they are intended. Then a 
sheet of very thin hand-made porous paper is laid on, and a 


prolonged impression given, in order that the color may} 


thoroughly permeate the paper. Each color is, of course, 
printed at a separate impression. Having completed the 
printing process, the different pieces of paper which com- 
pose the design are soaked in warm water half an hour, 
taken out, the water sponged off, and then coated on one 
side with a thin cement. A similar coat of cement is given 
the glass to which the paper is to be applied, and then the 
paper is laid en in place, and varnished over. The plain 
glass window becomes at once, to all appearances, a window 
of stained glass. The effects of the lead lines, the irregular 
pieces of colored glass, the heads of saints and soldiers, the 
antique, or the modern Japanese designs are all to be had as 
brilliant in ‘color as any imitation can be expected to be of 
the genuine glass. The glass thus prepared costs about one- 
tenth as much as genuine stained glass, and can, when it 
requires it, be washed without fear of injuring the surface. 
Or + 0 
IMPROVED GRAIN ELEVATOR. 

The accompanying illustration represents a grain elevator 
designed to take all the grain out of the hold ofa vessel 
without the aid of men. Journaled horizontally in stand- 
ards, 6, on the deck is a shaft provided with a central pul- 
ley, a, and a pulley at either end. Another 
shaft arranged with a central and end 
pulleys is journaled beneath the deck in 
arms, jf, connected at their upper ends 
with vertically arranged screws, ¢, which 
work in corresponding nuts in the deck, Au 
endless belt provided with buckets passes 
around the central pulleys working through 
openings in the deck. On the outer end of 
the lower shaft is a pulley, and a third shaft 
carrying a rotary shovel is also provided with 
a pulley, the two pulleys being connected 
by a belt. Cog wheels may take the place of 
the pulleys, as shown in the engraving. Upon 
power being applied to the upper shaft the 
endless belt will move, elevating the grain 
from the hold. The object of the rotary 
shovel is to bring the grain into such a po- 
sition as to be readily taken up by the 
buckets. Other rotary shovels may be placed 
at suitable points, as ee. The standards, 4, 
are provided with screws beneath the deck 
which work in threaded holes in the interior 
ofthe standards. These screws are provided 
with fixed collars secured to the deck in 


ADJUSTABLE TELEPHONE RECEIVER, 

In the telephone herewith illustrated, two curved rods 
are hinged to each other at the upper ends of the handle 
pieces, so that when the handles are pressed together the 
upper ends of the rods will be separated, as shown in Fig. 
1. A spring attached to one handle piece rests against the 
other and presses them apart; a hook prevents the handles 
from moving too far from each other. To the upper end 
of each rod is attached a fork formed of two insulated metal 
bands, and in each fork is pivoted a cup in such a manner 
that the diaphragms face each other. The cups each con- 
tain a coil surrounding a magnet. Fig. 2 isa rear view of the 


BARNARD’S ADJUSTABLE TELEPHONE RECEIVER. 

cup, showing the magnet: Fig. 3 is a front view, with the 
diaphragm removed; and Fig. 4 is a vertical section. One 
end of the wire of the coil is connected with one of the strips 


The Armor Plated Ship not a Modern Invention. 

An old book entitled ‘“‘ A Universal History,” published 
by J. Coote, London, 1759, contains the following: 

“The invention of ships is very ancient, since God him- 
self gave the first model thereof to Noah, for the building 
of his ark, to save the human race from the waters of the 
deluge. 

«The first celebrated ships of autiquity, besides this ark, are 
that of Ptolemy Philopater, which was 280 cubits long, 38 
broad, and 48 high; it carried 400 rowers, 400 sailors, and 
3,000 soldiers. That which the same prince made to sail on 
the Nile, we are told, was half a stadium Jong. Yet these 
were nothing in comparison with Hiero’s ship, built 
under the direction of Archimedes; on the structure 
whereof Moschion, as we are toldby Snellius, wrote a whole 
volume. There was wood enough employed in it to make 
fifty galleys; it had all the variety of apartments of a palace, 
banqueting rooms, galleries, gardens, fish ponds, stables, 
mills, baths, a temple of Venus, etc. 

“It was encompassed with an iron rampart, eight towers, 
with walls and bulwarks, furnished with machines of war; 
particularly one, which threw a stone of 300 pounds or a 
dart 12 cubits long, the space of halfa mile; with many 
other particulars related by Athenzeus.” 

One of the above original books is now or lately was in 
the possession of James E. Serrell, C. E., of this city. 

epee 
The United States Foreign Mail Service. 


The annual report of the Superintendent of Foreign 


| Mail states that the letter mail dispatched during the year 
‘increased 77 per cent over the amount sent in 1880, and 


the printed matter increased 74 per cent. The number of 


| letters sent to countries not in the Postal Union, excluding 


Canada, was 410,600. The sum paid for sea transporta- 
tion of mails was $316,322 ; of this amount $263,621 were 
paid for trans-Atlantic service ; $19,251 for trans-Pacific, 


| and $33,649 for West Indies, the Isthmus, and other routes. 


The estimated amount of postage collected in the United 
States on foreign mail matter was $2,078,913. 
+ Oo -—t*t—“i—i‘<‘C ——=SCt eT 
Death from Cold in Mammals. 
The behavior of protoplasm under the influence of differ- 
ent degrees of temperature is still unsufficiently known. We 


|are familiar with the general facts that excessive heat or cold 


brings about death, and that fever is attended with increas- 
ed tissue changes; and in some measure we understand the 
kind of way in which this happens; but that is all. MM. 


forming the fork and the other end with the other strip. By 
means Of a wire one strip is connected with the correspond- 
ing half of the hinge, and the other strip is connected with a 
binding screw ontherod. The line wires are attached to 
these binding screws. 

The connecting wires pass through channels in the rods. 
To use the instrument (Fig. 5) the handle pieces are pressed 
together, thus separating the cups, when the bead is passed 
between the rods; and upon the handles being slightly re- 
leased the spring holds the cups closely against the ears. 
The current passes from one binding post through the corre- 
sponding wire to the coil, back to the hinge, through the 
wire to the other coil, and thence to the second binding post. 
The advantage of placing a receiver to both ears is apparent. 
The construction insures a fit against the ears of heads of 


Richet and Rondeau have studied the influence of cold on 
some mammals. They have adopted a method by which 
the temperature of animals has been gradually lowered. 
Dogs resist cold so well that no experiments were made on 
them. Rabbits were chiefly employed in these investiga- 
tions, 

These animals were shaved and surrounded with flexible 
pewter tubes, through which cold water was made to circu- 
late. When the temperature of the body was lowered to 
25° C., respiration began to be ineffectual. The rhythm was 
not modified; but the amplitude of the inspirations was 
chiefly diminished. The functions of the nervous system 
were much abated when the temperature fell to 17° C.; they 
were not, however, abolished. Reflex movements were ob- 
tained, even when the temperature sank to 
15° or 14° C.; and the observers believe that 
the excitability of the nervous system disap- 
peared not directly on account of the cold, 
but probably from arrest of the circulation. 
Spontaneous movements disappear before the 
reflex acts. The reflex from the cornea went 
before those from the lower limbs. At 16°C. 
the reflexes were remarkably slow and like 
those in animals with a cold circulation. 
Sensibility to pain was not abolished even at 
the temperature of 16°C. Cold gradually 
slowed the cardiac action. 

The form of the contraction at 17° C. was 
like that of the heart of the tortoise. Systole 
commenced at the auricles, and by a slow 
vermicular movement passed on to the ven- 
tricles. Even although death had been appa- 
rent for half an hour, the animal could be 
restored to life; so that vitality can be recall- 
ed half an hour after the cessation of respira- 
tion and circulation. When the temperature 
was 19° C., it took more than ten minutes to 


asphyxiate the rabbit by blocking the trachea. 


We may conclude from this that tissue meta- 
bolism is correspondingly slow. The same 


order to prevent the screws from slipping 
vertically; the standards are by this means 
raised or depressed.. By means of thescrews, 
ce, and those just described, the elevator may 
be adjusted to any height. 

This invention has been patented by Amy Bardeen, of 
Blackstone, Mass. 

———-+-0 + 
Preserving Autumn Leaves. 

The leaves may be pressed between sheets of blotting pa- 
per, which are changed at intervals, until the leaves are 
thoroughly dried, in order to prevent rotting. The colors 
then look dull, but may be brought out by either oil, a thin 
white varnish, or wax. The leaves may be rubbed with 
wax and carefully pressed with a warm, not hot, flatiron, and 
by carefully rubbing with the edge of the iron they may be 
made to curl most naturally. 


BARDEEN’S IMPROVED GRAIN ELEVATOR. 


all sizes. We have tried this receiver with most satisfactory 
results, the sounds being clear and loud, and entirely free 
from annoyances arising from local noises. 

This inventiov has been patented by Mr. Daniel G. Bar- 
nard, of Winslow, N. J. 

Be A 0 

THE officia] returns show that the healthiest class of people 
in Great Britain are the inmates of prisons, where simple 
diet, regular hours, and exercise are compulsory. But the 
cases of insanity among the convicts are out of proportion 
to the number of other ailments. To commit a crime a 
man must be more or less mad. 
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animal was suffocated in four minutes at a 
temperature of 32° C. 

MM. Richet and Rondeau commented on 
the similarity between the vital processes of 
hibernating animals and those of rabbits thus experimented 
upov, in which a condition, so to speak, of artificial hiber- 
nation may be induced.— Lancet. 

on dn cl ip 
Perosmiec Acid 
Is a new remedy employed by Professor Winiwarter.in can- 
cerous and scrofulous swellings. It is used by injecting 
daily three drops of a one per cent solution of the acid, 
which treatment causes the tumor to soften and decrease in 
size; the dead tissue is thrown off, and disappears in about 
a month. No curative effects upon cancer itself have been 
observed from the remedy,—Rundschau, Leitm. 
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Inventions and Inventors. 

The beginning of inventions is very remote. The first 
idea, born within some unknown brain, passes thence into 
others, and at last comes forth complete, after a parturition, 
it may be, of centuries. One starts the idea, another de- 
velops it, and so on progressively, until at lastit is elabo- 
rated and worked out in practice; but the first not less than 
the last is entitled to his share in the merit of the invention, 
were it only possible to measure and apportion it duly. 
Sometimes a great original mind strikes upon some new vein 


of hidden power, and gives a powerful impulse to the in- | 


ventive faculties of man which lasts through generations. 
More frequently, however, inventions are not entirely new, 
but modifications of contrivances previously known, though 
to a few, and not yet brought into practical use. Glanc- 
ing back over the history of mechanism, we occasionally see 
an invention seemingly full: born, when suddenly it drops 
out of sight, and we hear no more of it for centuries. It is 
then taken up de novo by some inventor, stimulated by the 
needs of his time, and falling again upon the track, he re- 
covers the old foot marks, fcllows them up, and completes 
the work. 


There is also sucha thing as inventions being born before 


their time, the advanced mind of one generation projecting | 
that which cannot be executed for want of the requisite | 


means; but in due process of time, when mechanism has got | 
abreast of the original idea, it is at length carried out, and | 
thus it is modern inventors are enabled to effect many ob- | 
jects which their predecessors had tried in vain to accom. | 
plish. As Louis Napoleon has said, ‘‘Inventions born | 
before their time must remain useless until the level of com- 
mon intellects rises to comprehend them.” For this reason, | 
misfortune is often the lot of the inventor before his time, | 
though glory and profit may belong to his successors. 
Hence the gift of inventing not unfrequently involves a 
yoke of sorrow. Many of the greatest inventors have lived 
neglected, and died unrequited, before their merits could be 


recognized and estimated. Even if they succeed, they raise | 


up hosts of enemies in the persons whose methods they pro- 
pose to supersede. Envy, malice, and detraction meet them 
in all their forms; they are assailed by combinations cf rich 
and unscrupulous persons to wrest from them the profits of 
their ingenuity; and last, and worst of all, the successtul 
inventor often finds his claims to originality decried, and 
himself branded as a copyist and a pirate. 

Among the inventions born out of time, and before the 
world could make adequate use of them, we can only find 
space to allude to a few, though they are so many that one 
is not disposed to accept the words of Chaucer as true, that 


“There is nothing new but has once been old;” or, as 
another writer puts it, ‘‘There is nothing new but what 
has before been known and forgotten;” or, in the words 
of Solomon, ‘“‘The thing that hath been is that which 
shall be, and there is no new thing under the sun.” One of 
the most important of these is the use of steam, which was 
well known to the ancients; but though it was used to grind 
drugs, to turn a spit, and to excite the wonder and fear of 
the credulous, a long time elapsed before it became employed 
asa useful motive power. The inquiries and experiments 
on the subject extended through many ages. 

Friar Bacon, who flourished in the thirteenth century, 
seems fully to have anticipated, in the following remarkable 
passage, nearly all that steam could accomplish, as well as 
the hydraulic engine and the diving bell, though the flying 
machine yet remains to be invented: ‘‘ I will now,” says the 
friar, ‘‘mention some of the wonderful works of art and 
nature in which there is nothing of magic, and which magic 


could not perform. Instruments may be made by which | 


the largest ships, with only one man guiding them, will be 
carried with greater velocity than if they were full of sailors. 
Chariots may be constructed that will move with incredible 


rapidity without the help of animals. Instruments of flying 
may be formed in which a man sitting at his ease and medi- 
tating on any subject may beat the air with his artificial 
wings after the manner of birds. A small instrument may 
be made to raise or depress the greatest weights. Av instru- 
ment may be fabricated by which one man may draw a 
thousand men to him by force and against their will, as 
also machines which will enable men to walk at the bottom 
of the seas or rivers without danger.”—Aldebaran, in the 
American Artisan. 
ee ee ee 
The Roman Baths at Bath, England. 

It is well known that the pleasant city and medicinal 
watering place called Bath was the Aque Solis of the 
Romans, when Britain was a province of their empire; and 
some interesting traces of their occupation of this place have 
been discovered from time to time during the past five 
years. The excavations begun by the Municipal Corpora- 
tion have been carried on by the Bath Antiquities Commit- 
tee, assisted by the London Society of Antiquaries and by 
private subscribers; but more funds are still required. The 
hot springs appear to have been protected, under Roman 
management, by an octagonal structure, built of massive 
stone and cased inside with lead, beneath the modern Pump 
Room. 

The .greatest discovery has been that of a large bath, 81 
feet in length by 38 feet 10 inches in width, with steps com- 
plete at its four sides, floored with blocks of masonry, on 
which still remains the original coating of lead. The bath 
was supplied by the hot mineral water, and had a hatch or 
sluice of bronze (now deposited in the Pump Roum) for con- 
veniently emptying it. The bath is in the center of a large 
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hall with schole all round, in length 110 feet, width 68 feet 
6 inches. The floor of this hall is at a depth 20 feet below 
the neighboring street; above part of its site are the offices 
of the Poor Law Board, which have been underpinned and 
supported by arches, while other large buildings have been 
purchased and removed by the Corporation. 

The ancient Roman masonry stands yet upward of 10 feet 
above the floor of the hall, which consists of three aisles, the 
center being the width of the bath, vaulted by a barrel vault. 
The vault sprang from am arcade of clustered pilasters, giv- 
ing seven arches on either side. The pilasters, 2 feet in 
diameter, of solid block, stand on Attic bases and plain 
pedestals; the side aisles or schole were arched and groined, 
with attached pilasters along the walls and three recesses 
(ewedre or stebadia) 15 feet wide, on each side the hall; two 
being semicircular, and the third and central one square. 
In the center bay of the northern arcade is a defaced piece 
of sculpture, through which ran the water. Below the 
sculpture is a recess in the steps marking the position of a 
large sarcophagus (now lost), into which the water was first 
poured and so overflowed into the bath. The entrance to 
the great bath is at the western end, by a doorway from a 
large hall, the precise extent of which isunknown. Very fine 
fragments of architectural sculpture have been obtained; also 
a metal mask somewhat similar to those of Dr. Schliemann, 
several patens and ewers of metal, and an engraved tablet, 
another tablet in cursive character, a large number of coins, 
bones, and pottery, and lastly a teal’s egg, evidently in the 
position it was laid by the bird against one of the ruined 
pilasters of the bath in the decayed vegetation; this little 
token of nature proves that the city of Aquee Solis (Bath) con- 
tinued a deserted ruin for a lengthened period after its de- 
struction by the Saxons, A.D. 577.—Lllustrated London 


| News. 


i 
THE ELECTRO-MAGNETOPHONE. 

At the Munich Exhibition of Electricity Mr. Weigele ex- 

hibited a series of interesting acoustic apparatus. Among 

these there was one called by the inventor an electro magne- 


THE ELECTRO-MAGNETOPHONE. 


tophone. This instrument, which is shown in the accom- 
panying cut, consists of a tin disk fixed at the bottom of a 
hollow cone, and having above it an electro-magnet, and be- 
neath it a mercury cup into which dips a metallic point. 
Wheu the current passes, the electro-magnet attracts the 
disk and breaks the contact with the mercury, the current 
ceases to pass, and the contact is set up again, so that the 
disk is set in motion in the same way as the vibrator of a 
Ruhmkorff coil. There may be thus obtained from 400 to 
440 vibrations per second. ‘T'he sound that is produced is 
very intense, and the inventor thinks that it will be possible 
to obtain in this way sounds loud enough to be employed as 
fog signals.—La Lumiere Hlectrique. 
eet 
6 Doctoring » Hides and * Making Weight” in 
Leather. 

The proportion of American tanners using East India 
hides is not great, but several large tanneries annually pro- 
duce a good deal of leather therefrom, mostly used in the 
medium and common qualities of boots and shoes manufac- 
tured in New England. The high prices for all classes of 
hides, as compared with the rates for leather since 1879, have 
caused an unusually active demand for these cheaper East 
India goods, particularly of the heavier grades. But hides 
are only heavy according to the species and growth of the 
animals from which they may be taken. To make enough 
hides of the weights most desired, therefore, the natives have 
been pasting or plastering lighter ones with a mixture call- 
ed in the trade ‘‘chenam”—variously compounded, but 
probably like the plaster ‘“‘ chunam.” In this way American 
tanners have bought many tons of East India dirt, paying 
therefor the cost of good hides and freight charges, besides 
being put to no little expense in removing it from the hide. 
This practice has prevailed to some extent for many years, 
but it seems the very height of assumption on the part of 
the producers, and of foolishness on the part of the tanners, 
had been reached during the past season, when, as stated by 
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the Shoe and Leather Reporter, Patna hides weighing an 
average of 10 pounds each have been sold thus ‘‘ doctored ” 
to weigh an average of 14 pounds. The ‘‘ weighting” of 
salted hides, with the question of proper tare thereon to 
make an average of hides in properly merchantable condi- 
tion, has always been the cause of much dispute between 
the tanners and our home hide producers, but we believe the 
latter have never yet attempted anything quite so audacious 
as seems to have been successfully carried out by the Orien- 
tal hide dealers, 

In this connection it may not be inappropriate to refer to 
a related branch of the same subject. All tanners who make 
leather to sell by the pound are not as particular as they 
should be as to its quality, if only the appearance is as it 
should be. Ia sole leather the buyer can always judge pretty 
well as to what he is purchasing, though even here he is 
liable occasionally tobe compelled to pay for a good deal 
more water than should be sold in properly merchantable 
goods. But when we come to harness leather, calfskins, 
and many kinds of upper, stock for boots and shoes, the 
practice of overstufiing with cheap oils, to ‘‘ make weight,” 
is so general that those who follow the opposite practice may 
be said to form exceptions to the common rule. All large 
manufacturers, and many of the smaller ones, know this so 
well that it cannot be said to be generally a fraud as bet ween 
the first bargainers, as is the case in the ‘‘ doctoring” of 
hides, but the practice is quite as much to be deprecated as 
being not only a wasteful method of manufacture, but as 
really constituting a virtual deception of many of the less 
capable judges, and being an injury to the public. 

Glucose vs. Cane Sugar and Sorghum. 

When corn was so cheap at the West that it was in many 
places used as fuel in lieu of firewood, the glucose industry 
seemed all at once to blossom into full activity. This was 
a little over three years ago. The business had theretofore 
been conducted on a pretty large scale, but so quietly that. 
the public in general had hardly any knowledge of such an 
industry until its attention jwas invited by the publication 
of full details relating thereto, iu the course of an important 
and highly sensational lawsuit in the western part of New 
York State. The particulars then presented as to the ex- 
treme cheapness of production, at a time when corn was 
selling at 25 cents a bushel, and the extent to which it had 
been substituted and unwittingly used for cane sugar, 
though possessing only a sma!}] part of the sweetness of the 
latter, attracted universal attention, and had a twofold re- 
sult. The first was to induce the investment of large 
amounts of capital in the manufacture of glucose sugar and 
sirup, extensive establishments therefor springing up in 
many places almost as if by magic. But the investors in 
this instance seem to have been alittle tuo hasty. The pub- 
licalso had ‘‘seen the papers,” and consumers generally had 
become acquainted with the difference between cane sugar 
and glucose. 

It was quickly understood that an admixture of glucose 
in granulated sugars could be readily detected by the differ- 
ent appearance as to crystallization, while in the powdered 
and brown sugars, and in the beautiful sirups, where glu- 
cose had been largely used as an adulterant, people had only 
to have their attention called to the inferior sweetness of the 
glucose compounds to see the advantages of cane sugar. 
Manufacturers of confectionery, who were at first large users 
of the new product, discontinued its use toa great extent, 
certainly in all their better productions; the brewers, who 
had begun to employ it largely, have likewise almost entirely 
ceased therefrom, owing to the popular demand that they 
should do so, and no responsible merchant of any standing 
would now attempt knowingly to sell a sugar adulterated 
with glucose as the pure product of the cane. In this way, 
while the facilities for manufacturing ‘glucose were being 
largely increased, the demand therefor was being diminished 
in a yet greater'ratio. Many thousands of dollars have thus 
been utterly sunk by the investors, some large establish- 
ments being entirely idle, and others, owned by parties who 
at first attempted to buy up or crowd out opposition, doing 
only a small and unremunerative business. 

With the present promising outlook for a large produc- 
tion, from sorghum, of sugar in no way distinguishable from 
that made from the sugar cane, there seems little probability 
that the glucose manufacture will ever again assume the im- 
portant position it temporarily held, while the new industry 
gives every indication of ‘‘ coming to stay.” 

0 
Gilding Leather. 

We fird in the Papterzettung the following: method de- 
scribed for gilding leather. It is first moistened with a 
sponge, then stretched and tacked on a board. When dry 
it receives a coat of thick isinglass solution, then one of 
white of egg that has been beaten and allowed to settle. 
Upon this is laid lightly with a brush sheets of sélver foil, 
which are then pressed down with a wad of cotton wool. 
When this is dry itis painted over with yellow leather var- 
nish, which gives it a beautiful golden appearance. 

A varnish for bronze boots and slippers is made by dis- 
solving aniline red in shellac or other varnish. PLN. 

— +2 a - 
Neuralgia Treated by the Tuning Fork. 

Dr. Rasori applies the tuning fork, while vibrating, over 
the course of the painful nerve. The sitting usually lasts 
about half an hour, and the patient is generally relieved 
without further treatment, He records his method in the 
Cinn. Lan, and Clin, 
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Scientific American. 


325 


Correspondence. 


Saving Life on Land and at Sea. 
To the Editor of the Sctentific American: 

I have given some thought to two projects for saving life 
and property, and with your kind permission I will briefly 
describe them with the object of inviting discussion. One 
relates to the land and the other to the sea. 

In reference to the first, 1 would say that in the frequent 
case of fires among warehouses and manufactories, I am led 
to believe that more damage is done to goods than to build- 
ings. I would avoid this in a measure by making all the 
floors of warehouses perfectly tight, like the deck of a ship. 
I would provide, all round the rooms, waterways of metal 
with conduits to carry off water thrown in by engines. 
These conduits should lead into a cistern in or near the 
cellar or sidewalk, and thus save the water to be pumped up 
again if wanted; if the floor be properly laid on iron beams and 


snede-of plank thoroughly calked, and all floor openings duly 


surrounded by ledges, or ‘‘coamings” like the Watches of a? 


ship, little or no water can get through to the floors below. 
I would have all brick stores plastered directly on the walls, 
dispensing with the Jaths entirely. As buildings are now 
constructed, much of the water poured into an upper story 
percolates through the floor and damages goods. Although 
the insurance brigade may be on hand and work diligently, 
many goods are damaged or spoiled. The expense of laying 
floors as alluded to will of course be greater than the com- 
mon floors, which invite destruction, but the value of the 
tight floors would far more than overbalance the first cost. 
When we look at the massive, magnificent, palatial stores 
erected in late years, and see the dangerous floors and plas- 
tering, we cannot cease to wonder at the inconsistency be- 
tween the polished granites and the laths and boards! 

My project to save life and property at sea is simply to 
construct the watertight compartments of a ship as usual in 
first class vessels, and to pack all valuable goods in water- 
tight packages of a form to stow close. Let me suppose 
that two or three of the main compartments in a steamer are 
filled with such packages; let us suppose that she goes on 
the shore and staves a hole in each compartment. Very little 
water would enter to fill up the small spaces between the 
packages, and every one of these packages, if duly immersed, 
instead of soaking up much water, destroying or damaging 
the contents, and assisting to sink the ship or to keep her on 
the rocks, would in a great measure assist to float her. And 
in the event of being compelled to lighten a ship by throw- 
ing over cargo, or landing goods in exposed places, the 
watertight packages would be saved. Objection has been 
made to the practicability (in a commercial sense) of carry- 
ing out my plan, principally on account of the extra cost. 
To this I answer, that if the goods are worth saving, the 
cost of tight packages is of little consequence. We see every 
day wine costing forty or fifty dollars put into well made 
casks costing perhaps four or five dollars; why not put into 
tight casks goods (now exposed in flimsy boxes) worth from 
$200 to $2,000? 

Tn the days of the East India Company, all their valuable 
goods were packed in bales made perfectly watertight by 
layers of tarred canvas. I once picked up a bale of goods 
which had been in the water long enough to be covered 
by barnacles; the contents were as dry as the day they 
were packed! It was the custom in olden times when 
I went to Manila to pack goods in wooden boxes lined 
with copper well soldered. This, at first sight, would 
seem very costly; but, when it is considered that the 
copper went in free of duty, and wag worth perhaps 25 per 
cent more than it cost, it will be seen that it was a cheap 
form of packing goods. I believe that the day is not far off 
when first class steamers will carry only first class passen- 
gers and first class goods—that is to say, only goods which 
can afford to be packed so that they will help to float the 
ship instead of helping to sink her. Good casks will be 
worth very nearly their cost, while boxes make only kin- 
dling wood. 

Carry out my idea, and there will spring up at once man- 
ufactories where paper or wooden casks and watertight 
boxes will be made by the million. 

The question of insurance has so many sides to it that I 
shall only touch upon it by suggesting that my idea will 
not be very popular with underwriters. 

: R. B. ForBes. 

Milton, Mass., November 9, 1883. 


The Mechanism of the Vertical Attitude. 

Expression, which is translated by several different means 
—the cry, the look, the gesture, the play of the countenance, 
etc.—is nowhere more complex than in attitude, this per- 
mitting, better than any other expressive mode, of interpret- 
ing its most delicate shades. 

This is especially true of the vertical attitude of man, 
which, co-ordinated, like that of animals, in view of equi- 
librium, is much more directly subordinated to the act that 
is being accomplished. It is especially advantageous in that 
it frees the upper members in view of the work to be done; 
and this sort of attitude is distinguished by the aptitude for 
work which results therefrom for man, much more than by 
the peculiarities of equilibrium and expression that charac- 
terize it. Nevertheless expression profits by this independ- 
ence of the upper members, since these latter constitute the 
apparatus of gesticulation—gesture being one of the most 
expressive forms of language. 


Attitude may be defined as the general aspect of the body 
adapted for equilibrium, action, or expression. Now this 
adaptation does not essentially differ in man and the lewer 
animals. In both it necessitates an effort that exists neither 
in the cadaver nor the sleeping man, but which becomes 
evident as soon as the sleeper again takes possession of the 
external world. <A displacemcut, bowever slight it be, of 
the center of ~ravity constitutes the body in a state of exer- 
tion, and such exertion assuredly becomes indispensabe in 
order tbat man may afterward raise himself erect upon bis 
feet and hold himself in that position. 

The co-ordination of attitude in the higher animals, and 
very likcly in those that are lowest in the scale of being, re- 
quires, in the very first place, a more or less clear apprecia- 
tion of the medium in which the animal is moving. With 
us the notion o;: this is furnished by our senses. The sense 
of touch gives us the notion of contact; a muscular sense 
warns us of the execution of a movement, while at the same 
time it conveys to us a notion of the changes that have taken 
place in our conditions of equilibrium (notion of gravity); 
and special sensations furnish us with the notion of the rela- 
tion of objects, one of such notions being that of space. 

The mutual interdependencc of these different elements is 
such, in a normal state, that the inertia of one or the other 
of the apparatus of sensation or the absence of one or the 
other of these elementary notions often carries with it a dis- 
turbance of the attitude. In an unimpaired state of the sen- 
sations, roles are distributed in such a way as to compensate, 
in the movements generally, for ccrtain superfluous wheels 
that have a double function. But these wheels are capable, 
when necessary, of taking the place of the others, and of 
alone bringing about a motion when the others are uo longer 
in operation. The example of the deaf, of the blind, of the 
paralytic, etc., who, at an adult age, having lost one or 
another of their senses, can, by beginning again their sen- 
sorial education, manage to supply to acertain degree the 
missing sense, suflices to prove that none of the notions 
above enumerated is indispensable to a notion of the environ- 
ment, although all contribute thereto, and that the surviv- 


ing sensations are sufficient to make up for it in such mea- 
sure as may he necessary. 

Experiments upon animals have demonstrated the import- 
ance of tactile sensitiveness in the co-ordination of attitude. 
On comparing these with what we observe, ina normal state, 
among those that are lowest in the series, we shall be led to 
believe that attitudes, at least in what concerns equilibrium, 
are purely automatic, that is to say, they are established in- 
stinctively as a consequence of a sensorial impression and 
by virtue of reflex power alone. It is thus at least with 
some of them. Grimaces, contortions, convulsions caused 
by local pain, tickling, ete,, are indeed attitudes that are 
purely automatic in the majority of cases, and these cases 
are sufficient to establish the importance of motions that are 
purely reflex in the co-ordination of attitude, 

This is seen still better by an observation of the attitude 
aud the motions generally of animals that have been de- 
prived of brain. The experiments of Mr. Onimus have been 
peculiarly instructive in this respect. Under such condi- 
tions, the pigeon thrown into the air spreads its wings and 
flies, and a frog thrown into water swims, as if tactile sen- 
sitiveness were alone sufficient to determine attitude. In 
fact, the motion effected in the preceding case ceases in the 
surroundiug medium only when the animal meets with an 
obstacle. Moreover, if a brainless frog, resting in equilib- 
rium upon a board, be placed in the water, he will not swim, 
even though the board be drawn from under him; and, in 
order to set him in motion, his position of equilibrium must 
be disturbed. Analogous experiments have succeeded not 
only with frogs, but also with carp and ducks even. 

It is difficult to trace clearly the role played by the willin 
the co-ordination of the attitude, and to determine with ac- 
curacy what are purely spontaneous attitudes and to dis- 
tinguish them frem those that are purely automatic. A 


large number of associated motions which formerly passed 
for spontaneous and voluntary ones are to-day considered as 
automatic, that is to say, they are produced mechanically, 
and sometimes irresistibly, as a consequence of a sensorial 
impression. Such, in the bird, is the action of smoothing 
its wings. Motions of this class are qualified as acquired 
automatism, in the sense that they are the result of imitation 
and habit, and are not transmitted by heredity, that they 
are not the result of a pure and simple evolution of the 
organs, and are not observed in young animals. Many atti- 
‘tudes belong to this class of motions. Among them there 
are some that are purely conventional, such as those of re- 
spect, salutation, etc., among different peoples. While 
these vary, in spite of the identity of feeling that calls them 
forth, it is because the motions that are combined to produce 
them are not fatally connected, as in the preceding, with the 
inciting sensation; and, on another hand, they are often 
established without reflection, and through a sort of ma- 
chinal impulse, this giving them the character of auto- 
matism. 

We may, then, recognize three categories of attitudes: 
(1) spontaneous, (2) automatic, and (8) conventional; and an 
attentive observation of each of these, and a discussion of 
their analogies and differences, will allow us to estimate the 
role played by the brain in determining an attitude. 

As regards the spinal marrow, we know that the isolation 
of it from the brain by a transverse section does not prevent 
the production of co-ordinate motions which have even the 


character of voluntary ones, in that they are adapted for re- 
moving the irritated part from the exciting cause. This fact 
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has been verified more especially in batrachians; but in man 
himself the reflex motions that are called forth, in cases 
where the spinal marrow is compressed beneath the com- 
pressed medullary region, possess the same character. Cer- 
tain physiognomists have concluded from this that the in- 
stinct of self-preservation is localized in the spinal marrow. 
The celebrated experiment of Pfliiger is familiar. On plac- 
ing a drop of acetic acid on the upper surface of the animal’s 
thigh, the corresponding leg was observed to bend so as to 
bring the foot into a position to rub the irritated point. The 
foot having been amputated before renewing the irritation, 
the animal began again the same motion; and then, as the 
footless leg could not reach the point of irritation, the ani- 
mal, after a few moments of agitation, as if it were seeking, 
says Pfliiger, a new means of accomplishing its designs, bent 
the other leg and succeeded with that. The same facts have 
been reproduced by other experimenters, and have led to 
the belief that there exists in the spinal marrow not only an 
instinctive power (Prochaska), but also a perceptive or 
psychical one (G. Paton, Pfliiger). 

What is there astonishing, then, that the spinal marrow 
should co-ordinate to itself alone motions in general that are 
adapted for equilibrium? It has, in fact, been ascertained 
that, in frogs for example, a normal attitude is maintained 
in cases where a transverse section of the marrow is made; 
and Schiff has even concluded that the latter possesses a 
true sensitiveness, which is called by Van Deen sensitiveness 
of reflection.—Dr. A. Nicolas, in La Nature. 

How to Cook an Old Hen. 

Prof. W. Mattieu Williams gives us in Knowledge his 
practical experience with elderly poultry, as follows: 

I may mention an experiment that I have made lately. I 
killed a superannuated hen—more than six years old, but 
otherwise in very good condition. Cooked in the ordinary 
way she would have been uneatably tougb. Instead of be- 
ing thus cooked, she was gently stewed about four hours. I 
cannot guarantee to the maintenance of the theoretical tem- 
perature, having suspicion of some simmering. After this 
she was left in the water until it cooled, and on the follow- 
ing day was roasted in the usual manner, ¢. ¢., in a roasting 
oven. The result was excellent; as tender as a full grown 
chicken roasted in the ordinary way, and of quite equal 


flavor, in spite of the very good broth obtained by the prelimi- 


nary stewing. Thissurprised me. I anticipated the softening 
of the tendons and ligaments, but supposed that the extrac- 
tion of the juices would have spoiled the flavor. It must 
have diluted it, and that so much remained was probably 
due to the fact that an old fowl is more fully flavored than a 
young chicken. The usual farm house method of cooking 
old hens is to stew them simply; the rule in the Midlands 
being one hour in the pot forevery year of age. The feature 
of the above experiment was the supplementary roasting. 
As the laying season is now coming to an end, old hens will 
soon be a drug in the market, and those among my readers 
who have not a ben roost of their own will oblige their 
poulterers by ordering a hen that is warranted to be four 
years old or upward. If he deals fairly, he will supply a 
specimen upon which they may repeat my experiment, very 
cheaply. It offers the double economy of utilizing a nearly 
waste product and obtaining chicken broth and roast fowl 
simultaneously. 

One of the great advantages of stewing is that it affords a 
means of obtaining a savory and very wholesome dish at a 
minimum of cost. A small piece of meat may be stewed 
with a large quantity of vegetables, the juice of the meat 
savoring the whole. Besides this, it costs far less fuel than 
roasting. 

The wife of the French or Swiss landed proprietor, z. ¢., 
the peasant, cooks the family dinner with less than a tenth 
of the expenditure of fuel used in England for the prepara- 
tion of an inferior meal. A little charcoal under her dain- 
marie does it all. The economy of time corresponds to the 
economy of fuel, for the mixture of viands required for the 
stew once put in, the pot is left to itself until dinner time, 
or at most an occasional stirring of fresh charcoal into the 
embers is all that is demanded. 

ee ne 
Method of Exhausting Drugs. 

Mr. Alfred B. Taylor gives the following in the American 
Journal of Pharmacy : 

The procéss consists in using a portion of the finished 
preparation (from a previous operation) to macerate and 
partially exhaust the drug before using the new portion of 
menstruum, and as there is no limit to the quantity of 
finished preparation that can be used where necessary, it is 
possible to exhaust completely the drug operated on. 

For example, let it be required to make two pints of 
tincture of arnica flowers: 

Take of Arnica flowers, in No. 20 powder............ss0 6 02, av. 
Tincture of arnica flowers.........e.e0 00000008. 2 pints, 
Diluted alcohol, a sufficient quantity to make...4 pints. 

Moisten the powder With a pint of the tincture of arnica 
flowers, and macerate for twenty-four hours; then pack it 
firmly in a cylindrical percolator, and gradually pour upon 
it, first the remainder of the tincture of arnica flowers, and 
afterward diluted alcohol, until four pints of tincture are 
obtained. 

The author has used this process with great advantage in 
making the fluid extract and the tinctures of cinchona. 

rn ec A AD AI 

Some Arizona mining companies are about to use the 
electric light in their mines. 
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Some New Alcohols, 

The term alcohol was originally applied only to that vola- 
tile and intoxicating constituent of fermented and distilled 
liquors which imparts to them their peculiar value. It is 
always obtained by fermentation, aud usually separated by 
distillation. It is very combustible, has a burning taste, and 
dissolves a great many substances that are insoluble in 
water. 

In 1812 Taylor discovered another volatile substance, pos- 
sessing the same remarkable solvent powers, and equally com- 
bustible. It was found in crude wood vinegar, and is often 
called wood spirits, but the chemist preferred to call it alco- 
hol, adding the prefix ‘‘ methyl,” to distinguish it from vin- 
ous alcohol, now called ethyl alcohol. In time other sub- 
stances were discovered more or less similar to the two above 
described, among which was fusel oil, The chief constitu- 
ent of this has since been isolated and named amylic 
alcohol. 

When organic chemistry had advanced sufficiently to ren- 
der a classification of the known compounds, these sub- 
stances were grouped together into a class in which were 
placed all substances of similar chemical composition, 
although quite unlike in physical properties. The charac- 
teristic of an alcohol is that it contains an atom of hydrogen 
united with one of oxygen (called hydroxyl), just as caustic 
potash and soda do, but where the latter has a metallic atom 
the alcohol has a group of carbon and hydrogen atoms, with 
one more than twice as many of the latter as of the former. 
Anvother characteristic of all normal alcohols is their power 
of forming aldehydes, ethers, and acids. Formic acid is 
made from methyl alcohol, and acetic acid from ethyl 
alcohol. 

There are a whole series of well known alcohols in which 
the number of carbon atoms gradually increases from one to 
nine. Here a_ break oc- 
curs. The next one has 
sixteen atoms of carbon 
joined to thirty-three of 
hydrogen, and is called 
cetyl alcohol. Then 
another break, and an 
alcohol is known with 
twenty-seven atoms of car- 
bon, called ceroty] alco- 
hol. The former is found 
in spermaceti, the latter 
in Chinese wax. 

The first nine are liquid 
at ordinary temperature, 
the others solid; and all, 
except the methyl and 
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These five new alcohols are of interest in many respects; 
and it is to be hoped that Krafft will soon add the other 
missing alcohols, at least to the thirtieth member of the 
series, H. 


A Live Walrus in London. 

A live walrus has just been introduced to the Westminster 
Aquarium. This animal, which is about five months old, 
is believed to be only the second of its race which has been 
captured alive, and it was takeu at its mother’s breast. The 
steam whaler Polynia, which came into the Tay on Thursday 
week, brought it, and Captain Walker, who commands the 
ship, gives a most iuteresting account of the capture of the 
“infant.” He states that the vessel was slowly steaming up 
Davis Strait less than a mohth ago when a full grown wal- 
rus was observed floating on the top of the water, appa- 
rently asleep. The captain shot the animal, and a boat was 
lowered to harpoon and save the body. While engaged in 
this work, the baby walrus, which had been sucking the 
sleeping mother, made its appearance, and was at once 
dragged into the boat. The little creature uttered terrible 
cries, which brought two male walruses to its rescue. They 
attacked the boat ferociously. Being armed with formida- 
ble tusks of more than 2 feet in length, they placed the boat- 
men in great jeopardy, and the Henry’s ‘‘express” rifle, 
which had killed the mother of the baby, was again brought 
into requisition. This killed the two males. Captain 
Walker fed the creature on salmon, of which the ship laid 
in a stock, and on this food it flourished, becoming quite 
docile and a playmate with the sailors. The fact of the cap- 
ture was telegraphed from the Shetlands, and on Wednesday, 
when the ship was expected in the Tay, there were agents 
from the American, German, and largest English exhibitions 
waiting in Dundee. The ship was boarded at sea by Mr. 
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ethyl alcohols, are moreor 
less oily. Until very re- 
cently the number of solid 
alcohols was very small. 

There was every reason 
to expect that the long 
break in the series be- 
tween nonyl alcohol, 
which has nine atoms of 
carbon, and ‘sexdecyl or 
cetyl, which has sixteen, 
would some day be filled 
up, for within this space 
were three acids having 
respectively ten, twelve, 
and fourteen atoms of 
carbon each. Not long 
since F. Krafft announced 
that he had succeeded in 
preparing these and several others. Ordinary ethyl alcohol 
is easily oxidized and converted into an aldehyde, which by 
further oxidation passes into acetic acid. Alcohol - H = 
aldehyde + O acid C,.H;HO — H, = C.H;3HO + 0 = 
CH;COOH. 

It is natural to suppose that human ingenuity can reverse 
the process, converting acids into aldehydes, and these 
again, by reduction, into alcohols. 

Krafft first prepared the barium salt of capric acid, 
CioHe.O2, and mixed it with the formate of barium, then 
subjected the mixture to distillation under reduced pressure. 
The result was an aldehyde, C:oH..O, which he then dis- 
solved in ten parts of glacial acetic acid and added three or 
four parts of zinc dust at long intervals, heating to gentle 
boiling for a week. On pouring out the acid solution and 
adding water the acetic ether of the desired alcohol separated 
as an oil, which was rectified to purify it. The alcohol was 
obtained from it by saponification. 

This normal decyl alcohol is a strongly refracting, in- 
tensely sweet smelling, unpleasant tasted, thick oily liquid, 
which crystallizes in large rectangular plates that melt at 
7° C. (441° Fahr.). 

The dodecyl alcohol, C,,.H2.0, was prepared from laurie 
acid in a similar manner. It was found to melt at 24°C. 
(75° Fahr.) and boil at 1431¢° C., under J5 mm. pressure. 

Tetradecyl] alcohol was made from myristic acid; it is also 
a solid alcohol, and melts at 88° C. (100° Fahr.). 

The next alcohol of the series, CisgHs,O, was prepared 
from palmitic acid, and found to be identical with the natural 
cetyl] alcohol. 

Octadecyl alcohol, CigH330, was prepared from stearic 
acid, as in the manner before described. It melts at 59° C. 
(138° Fahr.). 


TISSANDIER’S NEW ELECTRIC BALLOON. 


Farini, who acquired the animal for the Westminster 
Aquarium, and it had its first introduction to London public 
life on Saturday last. It was not seen to the best advantage, 
as it had been confined ina box, and, as it had not had the 
use of water, its skin was not in its natural state. The 
young walrus is between four and five feet long, is a male, 
and has beautiful scarlet eyes. It is now cutting its tusks, 
and this condition gives it as much pain as cutting teeth 
does a child, and the rubbing of the gums gave it evident 
ease. The creature has caught a little chill in coming from 
the extreme northern latitudes to our milder climate; but 
otherwise it is healthy, and gives promise of offering an 
opportunity for an interesting study of its race, which at- 
tains the length of 15 feet. It is fed entirely on fish. The 
walrus formerly taken was fed on pork, and came, there- 
fore, to an untimely death. The tusks of the mother walrus 
are also exhibited. 
i 
A Gigantic Organ. 

The largest organ probably ever constructed was lately 
completed at Ludwigsburg. It is destined for the cathedral 
church at Riga. There are in it 7,000 pipes, 124 stops, with 
pedals, etc., proportionately numerous. A very complete 
‘* swell” arrangement allows the increase and diminution of 
sound to be effected with singular perfection and delicacy of 
effects. The filling of the pipes could not be carried out by 
organ blowers, but is effected by machinery worked by a gas 
engine of 4 horse power. This organ is 20 meters high, 11 
broad, and 10 deep (about 6544 ft., 36 ft , and 38 ft. respec- 
tively). The largest wooden pipe is 10 meters (8234 ft.) 
high, and its cubic contents are 70°6 cubic feet; while by 
a curious contrast the smallest pipe is made only a centime- 
ter and a half high, and is attached to the greatest one. 
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TISSANDIER’S ELECTRIC BALLOON. 

The construction of the electric balloon included that of 
three distinct apparatus, to wit: 1. That of the balloon, 
properly so-called; 2. That of a hydrogen apparatus for in- 
flating it. And 3. That of an electric motor designed for 
moving it by means of a screw whick in revolving takes its 
purchase upon the air. 

The construction of an aerial ship of elongated form pre- 
sents serious difficulties, and can have as a guide only two 
previous experiments—that of Mr. Henri Giffard in . 1852, 
and that of Mr. Dupuy de Léme in 1872. In the small bal- 
loon that we operated at the time of the Exhibition of Elec- 
tricity, says M. Gaston Tissandier in Za Nature, we adopted 
as a mode of suspending the car a longitudinal rod beneath, 
like the one in Giffard’s steam balloon. It has seemed to us 
since then that it would prove advantageous to place the 
helix behind a large parallelopipedic car that had sufficient 
height to protect the propeller against the danger of a shock 
on descending. The car, in this case, would be connected 
with the balloon by oblique suspension cords, and the affair 
would be prevented from getting out of shape by means of 
flexible rods fixed to the two sides of the balloon. 

The construction of a balloon thus conceived was under 
taken in the shops of Mr. H. Lachambre, who assumed 
the responsibility of manufacturing it. A small model of 
about 15 cubic meters capacity had previously been made, 
and it was only after studying the working of this in a cap- 
tive state that the construction of the large one was begun 

The electric balloon is in shape like those of Messrs. 
Giffard and De Léme, and is 28 meters in extreme length 
by 9:2 meters in diameter at the center. It is provided be- 
neath with a conical neck that terminates in an automatic 
safety valve. The fabric is percaline, this being rendered 
impermeable by a new varnish of excellent quality. The 
capacity of the balloon is 
1,060 cubic meters. The 
suspension covering is 
formed of ribbons sewed 
to longitudinal elliptical 
pieces that keep them in 
the. geometrical position 
that they are to occupy. 
The ribbous, thus arrang- 
ed, fit perfectly to the 
inflated fabric and form 
no projections, as would 
be the case with a netting. 
We reproduce in Fig. 1 


the diagram that was 
used for shaping the 


pieces of the balloon and 
the different parts of the 
suspension covering. This 
latter is fixed, at the sides 
of the balloon, to two 
lateral flexible rods, which 
follow its contours ac- 
curately from point to 
point, in passing aloug a 
line with its center. These 
yods are formed of thin 
walnut laths adapted to 
longitudinally-sawed bam- 
boos, and strengthened by 
strips of silk. To the 
lower part of the covering 
is fixed a network that 
terminates in twenty 
suspension cords, which 
are attached in groups of 
five to the four upper angles of the car. The latter is 
cage shaped, and is constructed of united bamboos con- 
solidated by cords and copper wires covered with gutta- 
percha. The lower part of the car is formed of cross-pieces 
of walnut which serve asa support for a basket work of 
osier. The suspension cords entirely envelop the car and 
are woven into the lower basket wovk. They had pre- 
viously received a coating of rubber, so that, in case of ac- 
cident, they might be preserved from contact with the acid 
contained in the car for supplying the piles. The suspen- 
sion cords are connected horizontally by a ring of cordage 
situated two meters above the car. 

The stoppage apparatus for descent (the guide rope and 
the anchor line) are attached to this ring, which, in addition, 
is designed for distributing the traction equally during a 
descent. The rudder, which is formed of a large surface 
of unvarnished silk held beneath by a bamboo, is affixed 
behind. 

The following is the weight of the different parts: 


Balloon, with valves........ Deelah re ee AS CRO AS 170 kilogr. 
Suspension covering, with rudder and suspension 

COPGS 50% 8 oti ns Oy 6's Mes owleefouie: aca cree coh ees? wm * 
Datera) Hexible FOR eee ei. withered tek SEs cae 34 
COD as Sesion daa sees le Ors ORs ae OES, Neb sine hose Ceres 100 ** 
Motor, helix, and piles, with the liquid for operating 

them during twoandahalf hours .. .. ........ 280 ‘* 
Stoppage apparatus (anchor and guide rope) ......... 50 * 


Weight of fixed material 

Two excursionists and instruments 

Weight of ballietscccws tin’ -i 222s Cicer edesenadodesas 
Total........0. aia welsteleaccleles Sinsieepetene sek 1,240 kilogr. 

The ascensional force, reckoning 10 kilogrammes excess 

for the ascension, was 1,250 kilogrammes. The capacity of 

the balloon being 1,060 cubic meters, the gas therefore gave 
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an ascensional force of 1,180 grammes per cubic meter, a re- 
sult that had never before been obtained with preparations 
of hydrogen on a large scale. 

From the end of September the gas apparatus was ready 
to operate, the balloon was stretched out upon the ground, 
under a long movable tent, so that it could be at once in- 
flated; the car and motor were stored away under a shed, 
and my brother and I only awaited fine weather in order to 
perform our experiment. 

On Saturday, the 6tb, a high barometer was noted, and on 
Sunday, the 7th, the weather became fine, with aslight wind, 
atid we therefore decided that the experiment should be 
inade the next day, Monday, October 8. 

The inflating of the balloon was begun at 8 o’clock in the 
morning, and was continued uninterruptedly until half-past 
two in the afternoon. This operation was facilitated by the 
equatorial cords which hung from the right and left of the 
balloon, and along which were let down the bags of ballast. 
These.cards are shown iu Fig. 2, which gives a front view 
of the balloon. The aerial ship having been completely in- 
flated, the car was at once fixed in place along with the ebo- 
nite reservoirs, each containing 30 liters of acid solution of 


bichromate of potash. At twenty minutes past three, after | 


piling up the ballast in the car 
and balancing the latter, we 
slowly ascended into the air 
through a slight E.8.E. wind. 

At the surface the wind was 
nearly null, but, as frequently 
happens, it increased in velocity 
with the altitude, and we ascer- 
tained by the movement of the 
balloon over the earth that it 
attained at a height of 500 meters 
a velocity of 8 meters per 
second. 

My brother was specially oc- 
cupied in regulating the ballast 
in order to keep the balloon at a 
constant altitude, and not far 
from the surface of the earth. 
The balloon bovered over the 
earth very regularly at a height 
of four or five hundred meters. 
It remained constantly inflated, 
and the gas in excess escaped 
through expansion by opening, 
under its pressure, the lower 
automatic safety valve, the 
operation of which was very 
tegular. 

A few minutes after the start 
I operated the battery of bichro- 
mate of potash piles, which was 
composed of four troughs of six 
compartments each, forming 24 
elenieuts mounted in tension. A 
mercurial commutator permitted 
us to operate at will six, twelve, 
eighteen, or twenty-four ele- 
ments, aud to thus obtain four 
different velocities of the helix 
that varied from 60 to 180 re- 
volutions per minute. With 12 
elements in tension we found 
that the speed of the balloon in 
the air was not sufficient, but 
over the Bois du Boulogne, when 
we set our high speed motor 
running, by means of 24 ele- 
ments, the effect produced was 
eutirely different. The forward 
motion of the halloon suddenly 
became perceptible, and we felt 
a fresh breeze that was produc- 
ed by our horizontal movement. 
When the balloon was facing the 
wind, its front point then being 
directed toward the steeple of the 
church of Auteuil near our start- 
ing place, it held its head to the aerial current and remained 
motionless—a fact that we ascertained by taking datum points 
on the earth under our car. Unfortunately, it did not long re- 
main in this favorable position, but after operating well for 
a few instants, became suddenly subjected to gyratory mo- 
tions that the play of the rudder was powerless to completely 
master. 

Despite such rotations, which we shall find a means of 
avoiding in future experiments, we began the same maneu- 
ver again for more than twenty minutes, and this permit- 
ted us to stand perceptibly stationary over the Bois du Bou- 
logne. When we endeavored to move forward, in cutting 
the wind in a direction perpendicular to that of the aerial 
current, the rudder inflated like a sail and the rotations oc- 
curred again with much more force. We infer from these 
facts that the position that an aerial ship should occupy 
should be such that its larger axis makes with the line of 
the wind only an angle of a few degrees. 

After performing the experiments that we have just de- 
scribed, we stopped the motor, and the balloon then passed 
over Mont Valerien. After it had once become accustomed to 
the behavior of the wind we again set the screw in operation, 
and ran this time in the direction of the aerial current. The 


speed of the balloon was thus increased, and by the action 
of the rudder we then easily swerved to the right or left of 
the wind. We ascertained this fact by taking, as before, 
datum points upon the earth below. Moreover, several ob- 
servers at the surface verified it. 

At thirty-five minutes past four we effected our descent 
upon a large plain in the neighborhood of Croissy-sur-Seine, 
where the maneuvers connected with landing were per- 
formed by my brother with complete success. We left the 
balloon icflated all night, and, on the next morning, it was 
found not to have lost the least quantity of gas, but was as 
fully inflated as on the preceding eve. 

We would have liked to begin a new ascension on the same 
day, but the cold had, during the night, cause the crystal- 
lization of the bichromate in our reservoirs, ’and the pile, 
which was far from being used up, was thus not in a state 
to work. We had the balloon moved to the banks cf the 
Seine near Croissy, and here, to our great regret, we had to 
proceed to empty it and lose in a few seconds all the gas that 
we had taken so much pains to prepare. 

Without entering longer into any details on the sub- 
ject of our return, we may conclude from this first experi- 
ment the following facts: that electricity furnishes a balloon 


Potato Digger's Disease. 

Dr. W. Zenker, of Stettin, has recently given a description 
(Berliner Med. Wochenschrift) of a ‘‘new disease” which 
affects farm laborers, particularly those engaged in digging 
and gathering potatoes. Dr. Zenker calls it a ‘‘ new 
disease” in the sense thatit has not before been described. 
He believes, however, that it must have existed for a long 
time among the peasantry of Germany and all agricultural 
regions. The disease is thought to be a neurosis of the lo- 
comotor apparatus of the feet and legs, the thighs and trunk 
not being affected. It iscaused by the peculiar strained po- 
sition into which the legs and feetare thrown while digging 
and gathering potatoes. The laborer, says Zenker, stoops 
down and supports himself upon, the knees and feet. He 
moves about in this position with the knees strongly bent 
and feet strongly extended, and he keeps at this for hour 
after bour for many successive days. The position is not a 
natural or easy one, and any beginuer who attempts it will 
soon feel a weariness and numbness in the limbs. 

The result of this kind of laboris that in some cases one or 
both feet and legs become paretic, the paresis affecting both 
motion and sensation. The patient finds that one extremity 
feels heavy, cold, numb, and sometimes painful, and the 

foot drags in walking. The 


physician on examining it finds 
that the movements of flexion 
and extension areslowand weak. 
Lateral motion is limited. The 
affected leg feels colder to the 
touch than the healthy one. 
Tests show a loss of pathic and 
tactile sensation almost com- 
plete. In some cases electric 
currents are but slightly felt, 
while both faradic and gal- 
vanic reactions, though present, 
are feebler than normal. The 
“leg does not atrophy. 

A case of this kind may 
rapidly improve, or it may con- 
tinue almost in statu quo for 
several years; the patient still 
walks about, though with a 
limping gait. The treatment 
has, so far, consisted in foot 
baths, massage, and electricity. 
It bas not always proved suc- 
cessful. 

Dr. Zenker reports in detail 
only five cases, but he believes 
that the disease cannot be a very 
rare one in the autumn months, 
and begs that other physicians 
practicing in the country will 
report the results of their ob. 
servations. 

Weare unable to say whether 
any such affection as Zenker de- 
scribes exists in this country. It 
has not been described as yet in 
any American text book. It 
would be a matter of interest to 
know whether any of our readers 
have come across the disease.— 
Medical Record. 

Green Sunlight. 
The green sunlight recently 

seen in India was, it appears, ob- 
served in Ceylon from September 
9th to 12th. One correspondent 
writes to the Ceylon Observer: 
“ Paleadierakam, September 
12.—I write this from the above 
place on my way to Trincomalee, 
being much interested to learn 
whether the same phenomena 


with one of the most favorable of motors, the management 
of which in the car is extremely easy; that, in the particular 
case of our own balloon, when our helix, of a diameter of 
2:8 m., was revolving at the rate of 180 times per minute, 
with an effective work of 100 kilogrammeters, we succeeded 
in holding head toa wind of 3 meters per second, and, upon 
descending the current, in swerving from the line of the 
wind with the greatest ease; and that themode of suspend- 
ing a car to an elongated balloon by oblique straps held by 
means of flexible rods at the sides secures a permanent sta- 
bility to the system. 

We must add that ourascension of October 8 should be 
only considered as a preliminary trial trip, which will be 
renewed along with such improvements as our material per- 
mits of. We must especially observe that we had in our 
car a considerable excess of ballast, and that it will be easy 
for us, hereafter, to employ a much more powerful motor. 

Aerial navigation will not be created all at once, for it 
necessitates numerous trials, multiple efforts, and a perse- 
verance that is proof against everything. 

m+ 0 

THE town of Butler, Pa., uses natural gas for illumination 

and for fuel. The whole town is supplied by one well. 
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exist thoughout theisland. The 
sun for the last four days rises in 
splendid green when visible, ¢. e., 
about 10 degreesfrom the horizon. As he advances, he as- 
sumes a beautiful blue, and as he comes further on looks a 
brilliant blue, resembling burning sulphur. When about 
45 degrees, it isnot possible to look at it with the nakedeye, 
but, even when at the zenith, the light is blue, varying from 
a pale blue early toa bright blue later on, almost similar to 
moonlight even at midday. Then, as he declines, the sun 
assumes the same changes, but vice versa. The heat is greatly 
modified, and there is nothing like the usual hot days of 
September. The moon, now visible intheafternoons, looks 
also tinged with blue after sunset, and as she declines as- 
sumes a most fiery color 80 degrees from the zenith. The 
people are in terror at ‘these phenomena, some even expect- 
ing the end.” The correspondent asks, ‘‘Can this be the 
result of fhe eruption in the Sunda Straits?” 
ort 
Salicylic Acid to Avoid Variola. 

The editor of the Southern Clinic certifies, along with Dr. 
Claridge and Dr. De Cailhol, to the abortive power of gali- 
cylic acid in variola, given in the ordinary doses. Dr. Bryce 
thus concludes: ‘‘I believe salicylicacid used early and freely 
will place small-pox in the category with measles, chicken- 
pox, and other trifling complaints. —Louwisv.. Med. News. 
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Early Stage of Inebriety. 

There are found in all parts of the country men and women 
who use alcohol regularly and in limited quantities. To 
the casual observer they go on for years in this state and are 
apparently no worse, and finally die at last of some common 
disease, leaving the reputation of having lived what the 
inebriate would call an ‘ideal life’ of moderate drinking. 
Why they drink is not clear. If they have any reasons, itis 
always sustained by their unbounded faith in the capacity 
to abstain at any time at will. These cases are inebriates in 
every respect, except in the prominence and intensity of the 
symptoms. There is no difference betweeu the chronic case 
of the lowest type and the highly respectable, moderate 
drinker, except one of degree. 

Both are suffering from a positive physical disease. In 
one case the disorder is developed, in the other it is in the 
incipient stage. In the latter, from some obscure reason, 
the case never goes on to full development, but is always on 
the ‘‘ border land,” awaiting the action of some exciting 
cause, which may or may not be applied. A repelling power 
exists, which builds up aud neutralizes the injuries received 
from alcohol to a certain extent. Itis not will power which 
makes the difference between the inebriate and moderate 
drinker. It is physiological and pathological conditions of 
the brain and nervous system, which the possessor ascribes 
to will power. Alcohol cannot be used in moderation with- 
out grave injuries to the nerve centers. 

The moderate drinker is always diseased, although to the 
non-expert there are no clear symptoms or coarse lesions 
tbat can be seen. A careful study will reveal physically an 
irritable condition of the heart, with stomach and digestive 
troubles, also changing and disordered functional activity of 
all the organs, at times. Psychically the disposition, 
habits, temper, and mental state slowly and gradually de- 
generate and become more unstable. The higher mental 
forces drop down or give place to lower motives and ambi- 
tions. No matter what his position of life may be, or his 
objects or plans, the moderate us¢ of alcohol will alter and 
break down both physical and psychical energy and precipi- 
tate destruction. Moderate users of alcohol always die from 
diseases provoked and stimulated by this drug. They al- 
ways transmit a legacy of defective cell energy and exhaus- 
tion, which most readily tinds relief in any alcohol or narcotic. 

But only a small per cent of moderate drinkers remain so 
until death. The disease goes on to full development in 
inebriety, in a vast majority of cases. The boasted will 

“power to stop at all times is powerless before its peculiar ex- 
citing cause. Those who never go beyond this moderate 
use have simply never been exposed to this peculiar excit- 
ing cause. The moderate use of spirits for a lifetime is a 
mere accident in the order of nature, and the ability to stop, 
resting in the will power, is a popular fallacy. A certain 
number of cases have signs of incipient phthisis, which may 
never burst out into the full disease. 

A sinall number of cases exposed to small pox, or any in- 
fectious disease, never take it; but these are the rare excep- 
tions, whose causes are unknown, from which no deductions 
can be drawn. Moderate drinking that does not go on to 
inebriety is also the exception. The chain of exciting 
causes that bring on these extreme stages may or may not 
be understood, but they always break out sooner or later in 
the history of the case. Practically the study of this early 
stage of inebriety is of the utmost value in the treatment. 
Here remedial measures can be made of the greatest avail in 
checking and preventing any farther progress of the dis- 
ease. When inebriety is fully recognized as a diseased con- 
dition, requiring study and medical care, this prodromic 
period of moderate drinking will receive the attention it 
deserves. 

In the mean-time, as scientific men, we must continue to 
call attention to this early beginning of inebriety, so full of 
indications and hints of the march of disease, whose progress 
and termination can often be predicted with positive cer- 
tainty.—Journal of Inebriety. 

- ee 

Chinee Telegraphs. 

Owing to the peculiarity of the Chinese characters, each 

of which represents a word, not a letter, as in our Western 

tongues, the Danish Telegraph Company (the Great North- 


Heathen 


—<in) working the new Chinese lines have adopted the fol- 


lowing device. There are from five to six thousand char- 
acters or words in ordinary Chinese language, and the com- 
pany have provided a wooden block or type for each of 
these. On one end of this block the character is cut or stamp- 
ed out, and on the other end is a number representing the 
character. The clerk receives a message in numbers, and 
takes the block of each number transmitted and stamps with 
the opposite end the proper Chinese character on the mes- 
sage form. Thus a Chinese message sent in figures is trans- 
lated into Chinese characters again and forwarded to its 
destination. The sending clerk, of course, requires to know 
the numerical equivalent of the characters or have them 
found for him. 
a rn oe = =-- 
The Yellowstone Geysers. 

The London Yimes says ‘‘that at the first glimpse it is 
uncertain whether the scene around the Yellowstone gey- 
sers resembles more a factory or visions of the Inferno. The 
roads are toilsome and perilous. The alkali, lime, and sul- 
phur dust is knee deep. The hotels are gypsy encampments 
with the prices of Saratoga palaces, and without their civil- 
ity. Anything like a picnic in this seared and scarred land 
appears equally out of place with a picnic by the Dead Sea.” 


HAME TUG. 

The hame tug clip, Fig. 1, is folded at its forward end to 
form the eye in which the ring of the hame of the harness 
is placed. At its rear end the clip is folded under and 
slotted for receiving the buckle that holds the draught tug, 
as shown in Fig. 8. The rear part of the clip is made nar- 
rower than the fore part, for the purpose of enabling the 
offsets to be formed at the edges of the clip in order to pre- 
vent the box loop from forward movement when in place 
upon the hame clip. The box loop is prevented from back- 


LELIE’S HAME TUG. 


ward movement upon the hame clip by coming against the 
folded part. The leather lining of the hame clip is secured 
by rivets which hold the folded end of the clip. The lining 
is cut away at its rear end to form an opening, through which 
the draught tug passes te the buckle, whichis supported by 
the lining so that it will not come in contact with the tug, 
to wear and cover it with rust. The tug is easily and 
quickly made, and no skill is required in putting it together. 
Fig. 2 is a longitudical section of the hame tug. 
This invention has been patented by Mr. E. C. Lelie, of 
St. Genevieve, Missouri. 
+9 > 
TRACE BUCKLE, 
This buckle is adapted to hold the trace and the front 
trace strap, and also the back strap and belly band. The 


HARBISON’S TRACE BUCKLE. 


buckle is formed of a frame having buckles secured to its 
upper and lower sides, for holding the back strap, which 
passes through both buckles over the trace and has the belly 
band attached to it. At its forward end the frame is formed 
with a stud, as shown in Fig. 1, which holds the trace, the 
bent loop, Fig. 2, of the front trace strap serving as the 
keeper, as will be understood from Fig.3. The rear end of 
the frame of the buckle is formed with a loop for receiving 
the side straps of the harness. Behind the buckle is a chafe 
leather held by the back strap and belly band to protect the 
body of the animal from being rubbed. This invention has 
been patented by Mr. D. T. Harbison, of Duncanville, 
Tllinois, who should be addressed for further information. 
rk 
HAME FASTENER. 

The main bar, a, of the fastener has three mortises made 

through it, and one end terminates in a bifurcated hook be- 


JONES’ HAME FASTENER. 


tween the members of which the hook lever, 0, is pivoted by 
a rivet or bolt. The bar, d, is formed with a mortise and 
hook as shown, the hook being intended to pass through 
and be secured to the link at the bottom of the ordinary 
iron, or wood bound, hame. The hook may be lengthened 
and twisted, or turned ata right angle to the mortise, and 


used to connect the bar, c, with the main bar, a, and for 
bringing the hames nearer together at the bottom by pass- 
ing it through one or the other of the mortises. Both the 
bars, d and c, may be made of folded and bent round wire. 
To use the fastener the hooks of both bars are passed throngh 
the links at the bottom of the hames, the toggle is placed in 
one of the mortises, and then the lever, 4, is passed through 
the mortise in the bar, d, and brought down against the 
main bar, drawing the hames together. 

This invention bas been patented by Mr. B. F. Jones, of 
Beauregard, Miss, 


— + 0+. - > 
6‘ Can Human Blood be told from that of the Dog? ” 
BY C. H. STOWELL, 

In a recent case on trial at Wellsboro, Pa., Dr. Thad. 8. 
Up de Graff, of Elmira, N. Y., swore very positively on this 
point. The newspapers give Dr. Up de Graff the credit of 
convicting the prisoner. It is not the proper place here to 
determine whether the prisoner was guilty or not; it is in 
the precincts of this journal], however, to determine Whether 
the expert testimony was according to facts. Dr. Up de 
Graff was given some of the stained clothing to examine, 
and by processes entirely unknown to the writer (according 
to all accounts seen), by decantations, washings, etc., some 
corpuscles were procured and measured. Br. Up de Graff 
positively testified that this was human blood and not dog’s 
| blood. When asked if he was the only one who could tell 
‘this, he replied that ‘‘there were but four men in the world 
who could te]] human blood from dog’s blood;” and of 
course he was one of them. When asked why he could do 
so much better than others, the reply was, ‘‘ On account of 
the superior character of his glasses, and that his microscope 
cost sixteen hundred dollars.” The testimony of Dr. Up de 
Graff makes him give a positive size to the human red blood 
corpuscle. What do standard writers say on this subject? 

Gulliver says they are the gy'y9 of an inch. 

Flint says they are the s,j9 of an inch. 

Dalton says they are the 5757 0 g¢g5 of an inch. 

Richardson says they are the ggyg of an inch. 

Woodward says they are the zyg3 of an inch. 

Frey says they are the s,/z5 to zz Of an inch. 

Welcker says they are the gs455 of an inch. 3 

Where is the exact size to judge by? The red corpuscles 
are also subject to change in size by the varying changes in 
the blood and by many drugs. Wagner, in his General 
Pathology, gives a long list of remedies that when adminis- 
tered change the size of this corpuscle. How delicate is it, 
also, to the various reagents used in microscopical work! 
Ihave seen red corpuscles as small as the gj/55 of an inch, 
and as large as the sys of am inch. I have never measured 
red blood corpuscles in lots of fifty each and had any two 
exactly alike, although using a delicate cobweb eye picce 
micrometer and a one-fiftieth objective. 

Listen to what Mr. Woodward, of Washington, says: 
‘« The average of all the measurements of human blood I have 
made is rather larger than the average of all the measure- 
ments of dog’s blood. But it isalso true that it is not rare 
to find specimens of dog’s blood in which the corpuscles 
range so large that their average size is larger than that of 
many samples of human blood.” 

Human blood cannot be told from dog’s blood, except 
under favorable conditions, and not invariably then. For 
the sake of microscopy it is a pleasure to know that only 
four men are ready tomake such statements. There are a 
score of men in this country with glasses equal, at least, to 
Dr. Up de Graff’s, who would testify directly opposite to 
him on this point. If Dr. Up de Graff is ready to. receive a 
number of pieces of cloth, labeled and stained, respectively, 
with human and dog’s bleod, under favorable and unfavor- 
able circumstances, this journal will see to it that said cloths 
are prepared with accuracy by competent parties. If he 
succeeds, he shall receive all the glory these columns can 
sound forth, but if he fails he will be referred gently to his 
Wellsboro testimony.—The Microscope. ; 
oe : 
Photography of Moving Objects. 


The dry plate process and special arrangements ef the 
camera, by which exceedingly brief exposures are possible, 
have enabled the photographer to take views of rapidly 
moving objects. With particularily sensitive plates some 
startling results may be obtained, and not only can moving 
animals and vessels be photographed, but the spokes of the 
wheel and the fast trotter can be shown with sharp aud dis- 
tinct outlines. Even views from the windows of a quick 
train can be obtained. The necessary time of exposure has 
been reduced to such a small fraction of a second that ab3o- 
lute steadiness of the camera itself no longer enters into the 
problem. The dry plates are gradually driving out the wet 
ones in the galleries, and those who pose in uncomfortable 
positions are no longer in danger of being tired out. The 
artist no longer finds it essential to tell his patrons to ‘‘look 
pleasant,” but he aims to tell them something interesting, 
when the natural expression comes over the. face and is in- 
stantly caught by the camera. The taking of the baby’s 
picture is no longer accompanied by dread. Much of the 
best work done with the dry plate process has been by 
amateurs, 


a 
Sulpho-Carbolate of Soda for Bee Stings. 


made so as to pass through the holes in a common wooden 
or plow hame. At c is represented a bar formed with a 
toggle at one end and a hook at the other, the hook serving 
the same purpose as the hook on the bar, d. The toggle is 
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Dr. Thomas Edwards, in the Lancet, September 22, 1888, 
says that in a case of great swelling of the face from the 
sting of a bee he gave fifteen grains of this drug in an ounce 
of water every four hours, with most gratifying results, 
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Sleeplessness. 

Nothing lowers the vital forces more than sleeplessness, 
which may generally be traced to one of four causations: (1) 
Mental worry; (2) a disordered stomach; (8) excessive mus- 
cular exertion; (4) functional or organic disease. Loss of 
sleep is, when rightly understood, one of Nature’s premoni- 
tory warnings that some of her physical laws have been 
violated. When we are troubled with sleeplessness, it be- 
comes requisite to discover the primary cause, and then to 
adopt suitable means for its removal. Wheu insomnia, or 
sleeplessness, arises from mental worry, it is indeed most 
difficult toremove. The best and perhaps only effectual 
plan under such circumstances, says a writer in Chambers’s 
Journal, is a spare diet, combined with plenty of outdoor ex- 
ercise, thus to draw the blood from the brain; for it is as 
impossible for the brain to continue active without a due cir- 
culation of blood, as it is for an engine to move without 
steam. 

When suffering from mental distress, a hot soap bath be- 
fore retiring fo rest 18 an invaliable agent™for obtaining 
sleep, as by its means a more equable blood pressure be- 
cones established, promoting a decrease of the heart’s action 
and relaxation of the blood vessels. Many a sleepless night 
owes its origin to the body’s temperature being unequal. In 
mental worry, the head is often hot and the feet cold, the 
blood being driven to the brain. The whole body should be 
well washed over with carbolic soap and sponged with very 
hot water. The blood then becomes diverted from the brain, 
owing to an adequate diffusion of circulation. Tea and 
coffee should not be taken of an evening when persons suf- 
fer from insomnia, as they directly induce sleeplessness, be- 
ing nervine stimulants. A sharp walk of about twenty mi- 
nutes is also very serviceable before going to bed. 

Sleeplessness is sometimes engendered by a disordered sto- 
mach. Whenever this organ is overloaded, its powers are 
disordered, and wakefulness or a restless night is its usual 
accompaniment. Dr. C. J. B. Williams, F.R.8., remarks 
that no food should be taken at least within one hour of 
bedtime. It cannot be too generally realized that the pre- 
sence of undigested food in the stomach is one of the most 
prevailing causes of sleeplessness. 

Persons suffering from either functional or organic disease 
are peculiarly liable to sleeplessness. When inability to 
sleep persistently occurs, and cannot be traced to any per- 
verted mode of life or nutrition, there is good reason for 
surmising that some latent malady gives rise to so truly a 
distressing condition. Under these circumstances, instead 
of making bad worse, by swallowing deadly sleeping drugs, 
a scientific physician should be without delay consulted. 
Functional disorders of the stomach, liver, and heart are 
often the primary source of otherwise unaccountable wake- 
fulness. 

Recently, the dangerous and lamentable habit of promis- 
cuously taking sleeping draughts has unfortunately become 
very prevalent, entailing misery and il] health to a terrible 
degree. Most persons addicted to this destructive practice 
erroneously think that it is better to take a sleeping draught 
than lie awake. <A greater mistake could hardly exist. All 
opiates more or less occasion mischief, and even the state 
of stupefaction they induce utterly fails to bring about that 
revitalization resulting from natural sleep. The physiologi- 
cal effect of hypnotics, or sleeping draughts, upon the sys- 
tem is briefly as follows: (1) They paralyze the nerve centers 
and disorder the stomach, rendering it unfit for its duties; 
witness the sickness and loss of appetite consequent upon a 
debauch. Chiloral, chloroform, opium, etc., act upon the 
system much in the same way as inebriation. (2) One and 
all aneesthetics introduced into the body have &fe destroying 
properties in a low degree—proved by an overdose being 
fatal. (8) The condition they produce is not sleep, but a 
counterfeit state of unconsciousness, (4) They directly poi- 
son the blood, consequent upon its carbonization, resulting 
from their action. While speaking of sedatives, we cannot 
omit drawing special attention to chloral. This powerful drug 
is popularly supposed to give a quiet night’s rest, without 
any of the after effects (headache, etc.) produced by various 
preparations of morphia. Now, chloral is what is termed 
cumulative in its action, which implies that even the same 
dose persisted in for a certain length of time may cause 
death. Of all hypuotics, chloral is by far the most deadly, 
and should never, under any circumstances, be taken except 
under medical supervision. 

To epitomize what has already been said regarding sleep- 
lessness: its rational cure should be arrived at in each indi- 
vidual case by seeking out the cause, and then removing the 
morbid action, of which it is but a natural sequence. 

Lastly, sleeplessness under no circumstances should be 
neglected, as it acts disastrously both on the mental and phy- 
sical forces. 

Another contributor in Chambers’s Journal relates the fol- 
lowing, which is appropriate to the subject of this article: 

When the health is in a satisfactory state, and there is 
freedom from care and annoyance, sound and refreshing 
sleep may be expected. Under such favorable circum- 
stances, I usually sleep well, but have always found it diffi- 
cult, when retiring to rest, to close my bedroom door on 
the cares and troubles of the day, and seek my pillow with 
thoughts of sleep alone. Whatever may have worried or 
caused recent annoyance is sure to intrude itself and be pre- 
sent in my thoughts when I endeavor to go to sleep; the brain 
is therefore kept active when it should be at rest, and con- 
sequently sleep is for a long time impossible. Toward morn- 


some sleep may be obtained; but as the brain is not even 
then composed, it is generally unsound and unrefreshing. 

Among the remedies that have been recommended for 
sleeplessness are—the repeating of poetry, counting up toa 
hundred several times, etc. Ihave never heard, however, that 
such remedies were at all useful, and the reason is, I think, 
obvious: they keep the brain engaged when it should be at 
rest. For along time, therefore, I was anxious to discover 
some plan by which the tendency to mental activity would 
be lessened and a favorable condition for sleep secured. 

I had frequently noticed that when engaged in deep 
thought, particularly at night, there seemed to be something 
like a compression of the eyelids, the upper one especially, 
and the eyes themselves were apparently turned upward, as 
if looking in that direction. This invariably occurred; and 
the moment that, by an effort, I arrested the course of 
thought, and freed the mind from the subject with which it 
was engaged, the eyesresumed their normal position, and 
the compression of the lids ceased. Now, it occurred to me 
one night that I would. not allow the eyes to turn. upward, 
but keep tliem determinedly in the opposite position, as if 
looking down; and having done so for a short time, I found 
that the mind did not revert to the thoughts with which it 
had been occupied, and I soon fell asleep. I tried the plan 
again with the same result; and after an experience of two 
years, I can truly say that, unless when something specially 
annoying and worrying occurred, I have always been able to 
go to sleep very shortly after retiring to rest. Theré may 
occasionally be some difficulty in keeping the eyes in the 
position I have described; but a determined effort to do so 
is all that is required, and Iam certain that if kept in the 
down looking position, it will be found that composure and 
sleep will be the result. 

It may be said that as the continued effort to keep the 
eyeballs in a certain position so diverts the attention as to 
free the mind from the disagreeable subject with which it 
had been engaged, sleep will follow as a natural conse- 
quence. It is not improbable that this is to some extent 
correct; and if so, it is well that by means so simple and so 
easily adopted, such a desirable result can be secured. But 
I think thisis not the only nor the principal reason. The 
position in whichthe eyes should be kept is the natural one; 
they are at ease in it; and when there is no compression of 
the lids or knitting of the brows, the muscles connected with 
and surrounding the eyes are relaxed. This condition is 
certainly much more favorable for sleep than for mental 
activity or deep thought. 

ne ee ee 
Phosphorus Manganese-Tin-Copper Alloy. 

Messrs. Cockshott & Jowett, of Thornton Road, Brad- 
ford, England, have,-after a longseries of experiments, suc- 
ceeded in alloying manganese with phosphorus and tin and 
copper, producing a metal which, for tensile strength and 
durability, they think will be found superior to any alloy in 
the market. This phosphor-manganese tin may be used 
exactly in the same manner, and in similar proportions, as 
phosphor tin—though it is better to cast at a little higher 
temperature—but the result will be found much superior 
both as regards hardness and tensile strength. Phosphor- 
manganese tin will be found a very convenient form in which 
to have the combination of manganese and phosphorus, as it 
will enable the brass founder to produce the bronze of a 
quality exactly suitable to the purpose for which it is re- 
quired by adding a greater or less proportion of copper, etc., 
according as the bronze is required to be tougher or 
harder. This phosphor-manganese bronze is made in two 
qualities, No. 1 and No. 2, both the same price. The former 
is very tough and suitable for purposes where the castings 
are required to withstand a great strain. Mr. Kirkaldy, of 
London, has found this alloy to withstand the enormous 
strain of 34,754 pounds per square inch. The latter is for 
bearings and wearing parts of machinery, and is exceedingly 
hard, but at the same time very tough, the tensile strength 
being, according to Mr. Kirkaldy, 29,979 pounds per square 
inch. 


4-0 
Injurious Properties of Vanilla Beans. 

A distinguished professor of the Faculty of Medicine of 
Bordeaux, Dr. Layet, has, says the Lancet, just read an in- 
teresting communication on certain injurious properties of 
vanilla, of which a satisfactory explanation has up to the 
present been wanting. The affections have been studied at 
a warehouse.in Bordeaux, where--en -an average.25,000 to 
30,000 kilogrammes of vanilla arrive every year. In these 
storehouses the pods are cleaned, sorted, and classed accord- 
ing to their quality. These manipulations seem to cause 
certain symptoms among the workmen and women. At first 
an itching of the face and hands associated with a powerful 
smarting sensation is experienced, and the skin becomes 
covered by a pruriginous eruption, swells, reddens, and 
desquamates at the end of some days. At other times there 
isa feeling of malaise with dullness, stiffness, and muscular 
pains, which oblige the worker to give up this kind of labor. 
The cutaneous malady seems to be due to an acarus which 
appears asasmall, white, rounded body occupying generally 
the ends of the pod. This insect does not penetrate the 
skin like the Acarus scabéec, but determines the affection by 
its mere contact. Probably the parasite is aided in its irri- 
tant effects by the presence of ‘‘ givre” in the form of pale 
acicular crystals. The nervous symptoms M. Layet is in- 
clined to put down to the manipulation of inferior pods of 
vanilla containing much oily juice enycloping the sceds in 


ing, when the mind as wellas the body has become wearied, | the interior of the siliqua, 
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Slate Making in Pennsylvania. 

The Chapmansville quarries, in Northampton County, 
were opened in 1850, the first one being worked on a small 
scale in 1864, Here are located, states the Easton corre- 
spondent of the New York Sun, the Chapman and New 
York Slate Manufacturing Company, the Fischer Slate 
Company, and the Edelman Quarry. The quarry of the 
Chapman Company is.a hole over 1,000 feet long, 300 feet 
wide, and 225 feet deep. It is called a flat rock quarry— 
the split of the slate inclining to the south at an angle of 
about ten degrees. The removal of the tup is an item of 
considerable expense, varying with the location. When the 
top has been taken away anatural joint in the slateissought, 
and if not readily found a hole is drilled and a blast made. 
The slate rock is split into blocks which are hoisted by 
means of derricks to the surface, when they are landed on 
trucks and moved along a track to the shanties where they 
are split. 

“The splitter, with his mallet and broad steel chisels, sits 
on a block, and, taking, a slab of slate between his legs, 
drives in his chisel a little way at one end. He moves it a 
little with a firm, gentle pressure, and you can see the split 
begin to start as straight as a die. He repeats the operation 
at the other end. Then he drives his chisel in the middle 
and easily pries the slab in balves. The split pieces are 
split and split again until they are of the required thickness. 
As fast as they are splita man who stands by the splitter 
takes the slates and runs them through the dressing machine. 
This is a cast iron form set on five legs, with a steel exten- 
sion piece or arm about four feet long. Suspended over 
this is a steel knife which is attached to a spiral steel spring 
and worked by the foot of the dresser. A gauge board 
guides his eye and he puts his slate against it, presses his 
foot on the treadle, and down comes the kuife, cutting the 
edge clean and straight. He makes the four edges straight, 
and lays the slate in piles according to size. Just as fast as 
his foot can work, a good dresser keeps his machine going. 
The splitter and dresser work together, and are paid accord- 
ing to the quantity they turn out.” 

Diamond saws having a reciprocating motion and making 
140 strokes per minute are also used. They cut only one 
way, being lifted by a cam for the return stroke. <A con- 
stant stream of water clears the teeth of slate dust. The 
planers are similar to those used for planing iron, the polish- 
ing bed being of cast iron, 14 feet in diameter, and making 
30 revolutions per minute. 

A curious feature about the place is that the factory, en- 
gine house, smokestack, and many of the houses are built 
of slate blocks. There is a great demand for all kinds of 
labor in the whole region. Ordinary day laborers earn from 
$1 to $1.35 per day, and often more, according to the exi- 
gencies of the occasion. Carpenters earn $2.25 to $3.25, 
Bricklayers find work, but most new buildings are frame. 
Machinists are sought after daily, and make good terms, be- 
cause practical men to work at the opening of new quarries 
and the erection of machinery are scarce. Slaters (splitters 
and dressers) earn from $2.50 to $4 and $4.50 per day by the 
piece. Quarrymen can always find employment. 

a 
The Westinghouse Brake. 

Among other interesting cases recently recorded of the 
good services rendered by the Westinghouse brake, two in 
particular may be mentioned. On the 11th inst. an express 
train from Hull to Leeds, on the Northeastern Railway, 
when running over fifty miles an hour was turned off the 
main line into a branch at Crossgates, near Leeds, by a 
blundering signalman. The brake was at once applied, and 
the train was coming to a stand, when in taking another 
pair of points it was thrown off the line, and separated into 
two or three portions; but, thanks to the automatic nature 
of the brake, each was separately stopped and no one was 
injured. The other case was in the United States, and 
happened on the Baltimore and Ohio Railway. The Chi- 
cago Tribune says: ‘‘ Yesterday morning at the dawn of 
day, when the express which is due in Chicago at 5:40 
A.M. was about thirty odd miles from the city, and run- 
ning at great speed, the engineer noticed smoke in front of 
him, and feeling a presentiment of danger, instantly applied 
the air brakes and stopped the train, loaded with its sleeping 
freight, just in time to keep it from plunging into the Little 
Calumet River. The bridge was burnt, and not over 30 ft. 
separated the locomotive of the train from the yawning 
abyss.” The simplicity claimed for certain brakes would 
prove but a poor substitute for the quickness and certainty 
of the automatic brake in such cases as the above. 

et 0 
Work of the United States Mints. 

The annual report of the Director of the Mint shows that 
the total amount of gold and silver received and worked 
during the year was $87,758,154, of which $49,145,559 was 
gold and $88,612,595 was silver. The coinage consisted 
of 98,666,624 pieces, worth $66,200,705. Of this amount 
$28,111,119 was in standard silver dollars. The total 
amount of fractional silver in the country is $235,000,000. 
The earnings of the mints during the year were $5,215,509, 
and the expenses $1,726,285. The total value of the gold 
and silver wasted at the four coinage mints was $30,084. 
while there was a gain from surplus bullion recovered 
amounting to $62,658. The director estimates the total 
coin circulation of the United States, on July 1, 1883, 
at $765,000,000, of which $587,000,000 was gold and 
$228,000,000 silver. ‘I'he estimate on October 1, 1888, was 
$544,512,699 of gold, aud $285,291, 628 silver. 
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ENGINEERING INVENTIONS. 


An improvement in feed water heaters has 
been patented by Mr. John O’D, Keleher, of Gold Dirt, 
Col. It consists of two series or groups of water con- 
ducting tubes arranged after a specified manner within 
the fire box, 

An improvement in means for oiling cyl- 
inders of steam engines has been patented by Mr. John 
G Donnenwerth, of Browning, Mo. It is intended to ob- 
viate the waste of oil ordinarily carried off by the steam, 
and while being economical secures the perfect lubrica- 
tion of the cylinders. 

An improved stop motion for railway heads 
has been patented by Mr. Clark A. Tabor, of Rockville, 
R.I. Itisintended first to stop the machine when the 
roving breake; second, when the trumpet is choked by 
bunches on the roving; and third, in case the roving 
winds around either of the calender or compact rollers. 

An improved car coupling has been patent- 
ed by Mr. Aaron Park, of Ottumwa, Idwa. The inven- 
tion provides for a drawhead with two link apertures, 
one above the other, and with a U-shaped coupling pin 
having two downwardly projecting pins. The link 
raising frame is held to slide vertically in the drawhead. 

An improved drawbar for cars has been pa- 
tented by Mr. Halbe~t Rust, of Jeffersonville, Ind. It 
is so designed that the whole strain of the locomotive 
will come upon the drawbar, relieving the frame or 
body of the car of all pulling strain, as now experienced 
wher the drawheads are attached to the timbers of the 
car in the usual way. 

A railway tricycle has been patented by Mr. 
Henry K. Shauckx, of Dayton, O. From a pair of flang- 
ed wheels, connected and suitable for use on a railroad 
track, is suspended a light frame projecting forward 
and backward, and to the forward end of a platform 
supported by this frame is secured a bearing for an 
axle of a small front wheel to run on one track. 

Mr. William Fallon, of Newburg, N. Y., 
has patented an improvement in dumping cars. One 
of the objects of this invention is to convert tempo- 
rarily an ordinary railroad truck into a dumping car, 
and the plan is such that, if desired, ’one-half the load 
may be dumped on one side of the car,and the other on 
the opposite side, at some other place, 

A railway track cleaner for removing snow, 
ice, or earth packed against the inner sides of the rails, 


in a more simple and effective way than heretofore, has | 


been patented by Mr. George Royal, of Davenport, Ia. 
It provides fora plan of hanging knives or cleaners 
in a special manner from the frame of the locomotive, 
in connection with brushes, so as to secure great 
strength without interference from bad joints in the 
rails, loose fish plates, etc. 


Mr. James T. Godwin, of Norfolk, Va., has 
patented an improvement in dumping cars, of that class 
in which one or more holes are made in the car bottom 
for the discharge of contents, and provided with some 
kind of gate forclosing. The object of this invention 
is to provide means for closing the gates so close as to 
hold grain, fine coal dust, etc., and yet strong enough 
to support coal or ore, while being easily operated from 
the usual position of the brakeman at the end of the 
car. 

——__#-¢o—__——— 


MECHANICAL INVENTIONS, 
Mr. Thomas W. Cofer, of Portsmouth, Va., 


has recently patented a fly fan in which ar oscillating 
or a rotating arm is provided with a brush or similar 
device which is to be rotated through the air. The 
blades are flexible, and are set in one and the same 
plane, and they are deflected according to the move- 
ment of the arm of the fan. 


A new armature for dynamo electric ma- 
chines has been patented by Mr. J. Edwin Giles, of 
Hazleton, Pa. The armature core is built up of a series 
of iron rings, axially in line, with oblique ribs on one or 
both of their lateral faces, the ribs separated by insulat- 
ing material, and the object being to secure air circula- 
tion in the armature to carry off heat. 


A machine for grading and cleaning coffee 
forms the subject of a patent which has been issued to 
Mr. Leon A. Gobin, of New York city. A blast of air 
is made to strike a sheet of falling coffee so that stones 
and heavy impurities will fall into one pipe, the Jarge 
berries be carried into another pipe, the small onesinto 
a third, and the broken berries, husks, and shells into 
a fourth. 


Mr. Thomas Carney, of Arbuckle, W. Va., 
is the patentee of an improvement in lifting jacks, for 
use in the construction or repair of railroad tracks, 


— and known -a—ttreek rateers* the mimber of parts 


in the construction of the implement is small, and 
the arrangement of leverage such as to enable a great 
force to be exerted on the rail, with a small degree of 
manual force from the operator. 


Mr. Heman Ward Stone, Jr., of Morris, 
Minn., has patented a gear wheel which he ciaims to 
be noiseless. It is a well known fact that in iron roll- 
ing mills where large gear wheels are used the rattling 
of the gear teeth produces a noise which is almost un- 
endurable inside the mills, and an actual damage to the 
value of property for residence in the immediate vicini- 
ty thereof. The patentee of the improved gearing in- 
terposes an elastic cushion between the plates forming 
the gear wheel, which prevents the vibration and noise 
usual in other large gear wbeels. 

——____~#0 -@ ¢@-—_____— 


AGRICULTURAL INVENTIONS, 
Mr. James H. Orr, of Ukiah, Cal., has re- 


cently patented an improvement in animal shears which 
are adapted for very rapid work, and will not tire the 
hands as the common shears do, nor cut or injure the 
anima) being sheared. 


A cotton planter has been patented by Mr. 
William M. Lindsey, of Oakwood, Texas. It has agi- 
tating reels in the seed hopper to prevent the seed from 
clogging in the hopper, and the dropping of the seed is 
regulated by gates pivoted over the bottom plate and 
under easy control, : 


A gang and sulky plow has been patented 
by Mr. Thomas B. Nutting, of Morristown, N.J. It is 
so designed that the plow can be readily raisedand low- 


; ered, and adjusted to work at any desired depth in the 


ground, and also so that the plow will be supported 
while at work, so that there will be no downward press- 
ure upon the bottom of the furrow. 

A sulky harrow is also the subject of a pa- 
tented improvement by Mr. Thomas B. Nutting, of 
Morristown, N.J. It is designed to facilitate adjust- 
ment and promote convenience in control, so the har- 
row can be readily raised and lowered, and supported 
in such position as to work at any desired depth in the 
ground, and the side parts of the frame can be easily 
raised to pass obstructions. 

Mr. William P. Brown, of Zanesville, O., 
has patented an improvement in wheel cultivators of 
that class in which the two wheels run upon opposite 
sides of the row of plants and sustain above the same a 
truck or frame work having a draught attachment for 
the team in front and plows behind, which are attached 
to and drawn by the truck. The improvement consists 
principally inthe construction, arrangement, and ad- 
justment of the plow beams and their couplings, where- 
by the plows uext to the row of plants may be set 
in a higher horizontal plane, to adapt them to the ele- 
vation of the row or ridge upon which the plants are 
growing. 

—_—_———— +? +o 


MISCELLANEOUS INVENTIONS, 
Mr. Robert Holbon, of Alpena, Mich., has 


patented animprovementin wipers for the commutators 
of dynamo electric machines. It is so located as to be 
revolved in connection with the armature shaft, and 
keep the surface of the commutator clean and bright, 
so that there will be a perfect contact with the brushes, 

A fish net, or netting, made of metal in- 
stead of thread or twine, has been patented by Mr. Wil- 
liam H. Boyd, of Louisiana, Mo. Copper or other wire 
is used, of moderate flexibility, bent in zigzag manner 
to make loops, each loop having one rounded closed 
end, and being twisted at its opposite end round the 
closed end of a loop in a succeeding row. 

Mr. John J. Dillard,of Eureka Springs, Ark., 
has patented an improved medicated soap, specially in- 
tended for use in skin diseases, besides being an agree- 
able toilet article. It is compounded of Eureka Springs 
(Ark.) water, or its chemical equivalent, sulphur, gly- 
cerine, borax, chrysophanic acid, tincture arnica, co- 
coanut oi], and concentrated lye. 


Mr. J. A. Campbell, of Waco, Texas, has 
patented an improved oil can, in which the nezzte re- 
mains closed, except when the bottom of the can is 
pressed, thereby preventing useless waste of oil. This 
also prevents the cil outlet from being stopped up, and 
enables the operator to see how much oil is given to 
each hole, and to facilitate the removal of dirt and 
grease from the oil holes before oiling. 


A simple and effective dust ring for watches 
has recently been patented by Mr. S. M. Morgan, of 


| Kingsland, England. The ring, which is of peculiar 


form, is fitted in the case before the movement and secur- 
ed by screws, after which the movement is fitted to the 
ring. Thering does not afterward require to be re- 
moved, the movement alone being taken out for clean- 
ing, leaving the ring permanently fixed in the case. 


An evaporator for making sugar from 
juices has been patented by Mr. Orlando B. Jennings, 
of Honey Creek, Wis. It consists of an upright exter- 
nally evaporating cylinder, with a series of outer dis- 
tributing cups, so that evaporation will take place as 
the liquid runs in thin film over the outside of the cy- 
linder, these cups being arranged so as to be readily 
attached or removed. The evaporation may be open or 
by boiling in vacuo. 


An improved bag fastener has been patent- 
ed by Mr. Charles W. Bradford, of Belfast, Me. It 
consists of acircularly curved spring pivoted at one 
end between cross pieces, and at the other end having 
a suitably arranged locking lever; a hook and chain at- 
tached to the cross pieces then facilitates the easy fas- 
tening and firm holding of the bag. This fastener can 
be readily adjusted for bags of three sizes or thick- 
nesses. 


Mr. William Cleather Gordon, of the Lang- 


ham Hotel, London, England, has patented in this : 


country an improved electric fire alarm apparatus, 
principally for hotels and other large structures. ‘There 
are one or more indicators on each floor, each having as 
many signaling apertures and corresponding signal 
disks, so thatan alarm of fire originated on any floor 
or locality on any floor may be sounded simultaneously 
wherever desired, and convey precise information of 
its whereabouts. 


An apparatus for raising sunken vessels has 
been patented by Mr. Henry Schuyler, of Sturgeon Bay, 
Wis, It provides that, from a float at some distance from 
the sunken vessel, two Chains be carried by tugs com- 
pletely around and at some space therefrom: that these 
chains be then connected by a third short one with 
rings on each end, through which the other chains are 
passed, after which the loop so formed around the 
sunken vessel may be drawn in close under her keel, 
and the vessel lifted in the usual way by hoisting ma- 
chinery on scows. 


Mr. A. K. Schaap, of Richmond, Va., has 
recently secured a patent for an improved mask for 
protecting the faces of baseball catchers. The ordinary 
mask gives the protection required, but in case of what 
is technically known as a ‘tip foul” balJ, which re- 
quires the catcher to look upward, the net work of 
wires obstructs the vision and interferes with the catch- 
ing of the hall. This invention overcomes these objec- 
tions by forming the cushionedframe andthe net work 
of wires in two distinct parts, which are hinged to- 
gether at one side and provided with a spring catch for 
holding the net workin closed position, and a spring 
for forcing the same open when the catch is released. 
By simply pressing a button attached to the catch, the 


net work will open to one side automatically without. 


necessitating any change of the position of the head or 
direction of the eye. 


Snsuvance, 


The Connecticut Fire Insurance Company, of Hart- 
ford, has total assets of $1,781,626, of which the policy- 
holders’ surplus is $1.292,316, being its cash capital of 
$1,000,000, and its net surplus of $292.316. The company 
is officered by experienced and careful men, and is amply 
able, as above shown, to respond to allits contracts. A 
good thing for burns isa policy in this institution when 
the fire comes. 


The New England Mutual Life Insurance Company, 
of Boston, is the oldest and largest life insurance com- 
pany holding a Massachusetts charter, and is in most 
prosperous condition, as its statement of assests and 
liabilities proves. The New England Mutual is not a 
monopolist, and avoids allextravagance in seeking busi- 
ness, and its publications are kept strictly free from de- 
preciatory comments on its competition of every sort; 
but the company has ample accommodations for doing 
an increased business with a resulting advantage in 
economy to all its members, and, as under the new “Life 
Rate” endowment feature it offers a positive guarantee 
of such economy inthe lowness of the premiums, consid- 
ering the extra advantage which the policies secure, it 
certainly deserves the large increase of its patronage 
incident to the adoption Of the feature which it antici- 
pates and is already receiving. 

Statistics show that of acceptedlives by the insurance 
companies one out of every five reaches the age of %5. 

The Mutual Life Insurance Company, of New York, 
are erecting the finest insurance building in the country, 
and hope to take possession on the first of next May. 

The United States Mutual Accident Association, of 
New York, has over $70,000,000 accident insurance in 
force, with weekly indemnity of over $18,000,000 per an- 
num. 


The life insurance companies of the United States 
carry insurance upon over one million lives, amounting 
to upward of one and a half billion dollars. 

A Paris company has been formed to insure against 
losses resulting from delays in the delivery of merchan- 
dise. 


Financial, 


Brown Brothers & Co., 59 Wall Street, New York, 
issue commercial and travelers’ credits available in all 
parts of the world. 

Preston, Kean & Co., of Chicago, Ill., make a 
specialty of investment securities. 

The exchanges at the New York Clearing House for 
the year ending June 30, 1883, amounted to $40,298,155,- 
259.65, and the balances to $1,568,983,196.05. 

The total amount of resources of all the national 
panks, according to the reports made the Comptroller of 


the Currency October 2, 1883, were $2,372,656,364, against ! 


$2,399,833,676 in 1882, and $2,358,387,391 in 1881. The number 
of national banks in operation was 2.501in 1883, 2,269 in 
1882, and 2,132 in 1881. 

The total amount of currency ofall kinds in existeuce 
in this country on October 1, 1883, was, according to of- 
ficial reports, $1,730,597,823. 


Chief Justice Beasley, at Trenton, N. J., recently de- 


cided that buying stocks on margin was virtually gam- ; 


pling and therefore iJlegal; but if the stocks were bought, 
a deposit made, and title passed, then, without giving 
possession of them, it was legal. 


Manutacturirg Aotes. 


Across the street from the office of the SciENTIFIC 
AMERICAN is the extensive clothing warehouse of Dev- 
lin & Co. They have recently enlarged and improved 
the front of their building. The panes of glass used in 
the new windows exceed in size those of any other build- 
ing in the city. 

It is proposed to form a stock company with a capi- 
tal of $50,000 for the manufacture of woolen goods in 
Union, N. H. ; 

The Bramble Lock Works, Terre Haute, Ind., are be- 
ing rapidly gotintoshape. The machinery will soon be 
placed in position. 

The works of the Knickerbocker Manufacturing 
Company. who wi!l manufacture milling machinery, are 
rapidly going up at Jackson, Mich. 

The Saucon Blast Furnaces, now idle at Hellerstown, 
Pa., will probably be sold to a company that will build a 
rolling mill to run in connection with the furnaces. 

The Eagle Iron Works, of Terre Haute, Ind., have 
the machinery completed and ready to be placed in po- 
sition. It is understood the mill will be ready for 
operation by November 26. 

The Duryea Starch Factory, at present located on 
Long Island, N. Y.,isto be removed to some point in 
the West, and the people of Quincy, Ill., are making an 
effort to secure its location. Several hundred men are 
employed. 

Mr. Otto, inventor of the Otto gas engine, has re- 
cently obtained perpetual injunctions against three 
English firms, restraining them from infringing his pa- 
tent. and ina fourth case has obtained judgment for an 
injunction. 


The special illustrated catalogue of heavy woodwork- 
ing machinery, just issued by J. A. Fay & Co., Cincin- 
nati, O. gives the most information of any of its kind 
that has come to our notice. The engravings are clearly 
defined illustrations of the machines. and the letter- 
press plainly descriptive. Several new machines are 
represented. 


Hewes & Phillips’ Iron Works are getting out a new 
pattern Corliss engine, which they will build in sizes 
from 35to 1,000 horse power. 


Business and Personal. 


The Chargefor Insertion under this head is One Dollar 
a line for each insertion ; about eig/t words toa line. 
Advertisements mist be received at publication office 
asearly as Thursday morning to appear in next issue. 


For Sale.—U. 8. Patent No. 277,399. Address Geo. 
Worthington, South and German Streets, Baltimore, 
Ma. 

A nice, easy business secured in every town. 
10 cents for terms, etc. Box1457, Providence. R. I. 

Best Popular Science Works, 15 cents each. Cata- 
loguefree. J. Fitzgerald, 20 Lafayette Place, New York. 


Send 
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Dies, Patterns, etc., Chas. A. Bailey, MiddJetown, Ct. 


Drawing Instruments, Drawing Paper, and Drawing 
Materials. I'he largest stock inthe United States. Send 
for catalogue. Queen & Co., Philadelphia. 

Steam Pipe and Boiler Coveriug. Roofing Paints, Pre- 
pared Roofing, and general line of Asbestos materials. 
Phil Carey & Co., 127 Central Avenue, Cincinnati, O. 

For Sale.—Five patents entire, Nos, 235,844, 244,414, 
254 251, 247,286, 238,545. Paper Pulp Engine. Pay as 
speciality. J. R. Abbe, Manchester, N. H. 

For Freight and Passenger Elevators send to L. 8. 
Graves & Son, Rochester, N. Y. 


Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 80 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 


Best Squaring Shears, Tinners’, and Canners’ Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 


The Best.—The Dueber Watch Case. 


Tf an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian pitent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send fcr catalogue. 

Blake’s Patent Belt Studs are the strongest, cheap- 
est, and most durable fastening for belts. Greene, Tweed 
& Co., New York. 

Nickel Plating —Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Lists 29, 30 & 81, describing 4,000 new and 2d-hand Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N. l1., & N. Y. city. 
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J. 


“Abbe” Bolt Forging Machines and ‘‘ Palmer”? Power 
Hammers aspecialty. Forsaith & Co., Manchester,N.H. 
Railway and Machine Shop Equipment. 

Send for Montiily Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 
‘How to Keep Boilers Clean.” Book sent free by 
James F. Hotchkiss, 8t John St., New York. 


Aneroid Barometers, ~“ercurial Barometers, Ther- 
mometers, Anemometers, Hydrometers, Hygrometers. 
Send for catalogue. Queen & Co., Philadelphia. 

Wanted.—Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 


Water purified 1 »« » \ purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 177 Com- 
merce St.. Newark, N. J. 

Improved Skinner Portable Engines. Erie, Pa. 


Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, I). 


Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P.O. Box 3088, New York city. 

Presses & Dies. Ferracuté Mach. (o., Bridgeton. N.J. 


Machinery for Light Manufacturing, on hand and 
builttoorder. #. E. Garvin & Co., 189 Center St., N. Y. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation On any special engineering. mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLUMENT sent to them free. 
The SUPPLIUMENT contains lengthy articles embracing 
the whole range of engineering, mechanies, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 


Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p. 333. 

Curtis’ Expansion Trap See illustration on p. 118. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery a@@every kind. Seeadv., page 285. 

Lightning Screw Plates, Labor-saving Tools, p. 284. 
Woodwork’g Mach’y. Rollstone Mach. Co. Adv., p. 302, 


Steam Pumps. See adv. Smith, Vaile & Co., p. 301. 
Philosophical and Chemical Apparatus and Materials, 
Send for catalogue. Queen & Co., Philadelphia. 


American Fruit Drier. Free Pamphlet. See ad., p. 318. 
Brass & Copper in sheets,wire & blanks. See ad.p. 317. 


The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa.. can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Machine Diamonds. J. Dickinson, 64 Nassau St., N.Y. 


The Improved Hydraulic Jacks. Punches, and ‘ube 
Expanders. R. Dudgeon. 24 Columbia St... New York. 


Hoisting Engines. D, Frisbie & Co., Philadelphia, Pa. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 318. 


Walrus Leather, Nickel Anodes, Salts, and al! Plat- 
ers’ Supplies, Greene, Tweed & Co., New York. 


Our goods rank first for quality, safety, and durabili- 
ty. Please compare them with any other make, and is 
not found better and cheaper, quality considered, we 
will bear the expenses of the trial. Lehigh Valley 
Emery Wheel Co., Lehighton, Pa. 

Special Students in Technical Chemistry, Analysis, 
and Assaying. Apply to Prof. Leeds, laboratory of the 
Stevens Institute of Technology, Hoboken, N. J. 

Pays. well on small investment.—Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday-schools, and 
home amusement. 116 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Fine Taps and Dies in Cases for Jewelers, Dentists, 
Amateurs. The Pratt & Whitney Co., Hartford, Conn. 


The “‘ Rockwood ” Instantaneous Photographic Dry 
Plates are the best for amateurs and scientists. Send 
for circular and instructions, No. 17 Union Square. 

Catalogues free.—Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St., N. Y. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
design, materials, workmanship, governing; no packing. 
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ya 


YS 


eries 


HIN'TS ''O CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

Werenew our requestthat correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $6, | according to the subject, 
as we cannot. be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the ScrENTIFIC AMERICAN SUPPLE- 
MENT referred toin these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should becareful to distinctly mark or 
label their specimens so as to avoid error in their indenti- 
fication. 


(1) H. B.S. asks: What power will be re- 
quired to force a steel shaft 2 inches diameter into a 
block of cast iron 4 inches square, bored the proper 
size to make a very tight fit? These blocks of iron are 
24 inches long, and the shaft goes through, having a 
bearing at each end of about 6 inches. If the shaft is 
turned 2 inches diameter,what should the bore be,or, in 
other words, what should be the difference between the 
shaft andthe bore? A. If we understand you right 
as to what you wish to accomplish, we think yon will 
find it impracticable to force a steel shaft through a 
hole 24inches long having perfectly parallel sides. The 
shaft will drag and give youa great deal of trouble. A 
taper of two one-hundredths to three one-hundredths 
of aninch in the length to be driven, and ream the block 
three-fourths through with a reamer that cuts the size 
of the shaft at the center, and the rest of the way with 
areamer that cuts the size of the point of the shaft; 
clean and oil before driving. . You will have to use 
much judgment, and it generally requires experience 
to do this properly to prevent dragging of the metal or 
splitting the block. Yor short distances of three or 
four times the diameter, driving canbe done with an 
enlargement of shaft of fifteen one-thousandths of an 
inch. 


(2) C. 8. asks: What is the cause of the 
occasional singing of the bass violin string? What is 
the remedy, if any? A. There is no remedy for the vi- 
bration of the bass string. It is caused by shrinkage 
of the catgut. Thisis avoided in the best strings by 
more painstaking in making. 


(3) C. F. W. asks: Is the screw or pro- 
peller for ocean steamships considered to work per- 
fectly in every particular? A. There are disadvantages, 
such as friction of the blades in the water and thata 
very large proportion of the power applied is lost by 
indirect action. 


(4) T. M. G. asks: 1. What 1s the greatest 


speed an engine could be run, driving wheels 10 feet 
diameter, and not leave the track? A. This cannot be 
answered in general terms, as much depenés upon the 
track and height of center of gravity of engine. On 
good track 80 to 90 miles per hour has been made for 
short distances. 2. What can be put in water to make 
it sothat it will not freeze? A. Alcohol, if added in 
sufficient quantity, will answer every purpose. 


(5) L. K. asks how to make the electric 
call bell for a telephone; or if you have an‘tssue of your 
paper which gives the full demonstration of it, I would 
like to know. A. See Telephone Calls in SUPPLEMENT 
No. 162. 2. Iam making a horse shoe telephone, and 
what kind of paint can be used to give the mouthpiece 
a black, glossy appearance? A. Adda little fine lamp- 
black te shellac varnish, and apply it with a camel’s 
hair brush to your telephone mouthpiece. 


(6) W. S. R. asks: What substance is 
used in gluing sawdust and other fibrous materials to- 
gether? Alsoif it is used in a dry state, and if not, 
what will act asa glue and render it both tenacious 
and firm when it is submitted to a hard pressure? A. 
We know of nothing better than common glue. Shellac 
is sometimes used. For kindlers powdered resin is 
mixed with the sawdust. The whole is then heated and 
compressed. The shellac and resin are used dry, but 
with heat. The glue would of course be wet. 


(7) J. A. asks: Is there a fluid that a mark 
made on paper with it will conduct electricity, and 
what is the composition of it? Does it color the 
paper? Are there any uses to which it has been put? If 
so what are they? A. The following solutions are used 
in the electro-chemical tzlegraphs: 

a. Nitrate of ammonia............. .... 4 pounds. 


Ferricyan. potassium. . ...1 ounce. 
Gum tragacanth.. a ce 
Glycerine .. . 4 ee 
Waller sisi cde ccd ent eiete -eee-1 gallon, 
b. Nitrate of ammonia 2 pounds. 
Muriate ee 2 pounds. 
Ferricyan. potassium...... .... .....1 ounce. 
Water aii ccceceac Saste's se eeeoeeel gallon. 


The current passing throngh paper saturated witb 
either of these solutions turns the paper blue. 


(8) C. H. B. asks: 1. How many gallons 
of water can be pumped from a well per hour by steam 
power, through a 4inch pipe? A. It will depend some- 
what'on the length of pipe, but cannot exceed about 
87,000 gallons per hour. 2, How much water will pass 
throngha 1% inch pipe per hour, with an average pres- 


sureof4Qpounds? A. It is affected by the length of 
pipe, but cannot exceed about 24,000 gallons per hour. 


(9) J. E. E. asks (1) for some practical 
directions about putting together a steam yacht. He 
wishes to learn how the frame is made, so that plank- 
ing will go down flat on ribs and not hit only on a cor- 
ner of the rib; also general construction of hull, not 
only dimensions of hull, but dimensions of timber in 
proportion to one another. A. Lay down your boat’s 
lines full size ona mould loft floor, and from this you 
can get the bevel of the ribs or frames at any point, and 
if they are sawed square. they must be beveled by hand, 
Our SUPPLEMENTS give more details respecting the con- 
struction than any published work we know of. The 
“Practical Boat Building for Amateurs,” gives many 
details that are applicable to al) classes of boats. The 
fastening of planking to frames may be by nails,screws+ 
or rivets; the common mode is by copper nails driven 
through and riveted on a ring, and in the better class 
of boat copper rivets driven through and riveted parts 
of frames may be fastened by iron rivets driven 
through and riveted on ring or washer. Ribs or frames, 
if steamed and bent, are made in one piece. If sawed 
or cut from crooked timber or roots,they may be in two 
or three pieces. As to dimensions of frame, you can 
judge of proper size from dimensions given for differ- 
ent sizes of boats inour SUPPLEMENTS. 2. Equivalent 
of metric system in our system of weights and measures. 
A. You will find the French measures with their equiva- 
lents in English measure in Trautwine’s ‘‘ Engineer’s 
Pocket Book.” This book will also be of great value 
to you for other information. 


(10) A.C. Y. asks: What amount of power 
ig lost in a side wheel steamer caused by the lifting of 
water? A. It depends in great degree upon the diameter 
of the wheel and amount of dip. 2. Also of a screw 
propeller. A. With a screw propeller,upon its diameter 
and pitch. ‘There is no rule of general application. 3. 
With the same power applied, without the present r1e- 
sistance to overcome, what would be the gain in speed 
to a vessel which now runs 18knotsan hour? A. With- 
out defining more specifically, this question cannot be 
angwered. 


(11) M. M. L. asks: If a radiator be placed 
below the base of a boiler, in heating by hot water, will 
there be circulation sufficient to heat an ordinary sized 
room? A. You can heat a room with a circulating coil 
below the boiler, but you must have an upward or as- 
cending column at or above the boiler to induce a flow, 
or you can make the coil the end of circulationfrom the 
other rooms. It wil]not be as hot as a proper circula- 
tion, and would require more pipe, say for your room of 
1,200 cubic feet, 50 feet of 1 inch pipe. 


(12) H. V. C. writes: Last winter I dug a 
well 12 feet deep and put in a galvanized iron pump. 


Now if I pump water, it has a very disagreeable smell 
and taste, while water drawn with a bucket does not 


‘have any smell, being very good for drinking. A. The 


bad taste given to the water is undoubtedly caused by 
the influence of the zinc upon the water which has been 
standing in the pipe. You should always waste as 
much water asthe pipe and pump holds before catching 
the water for drinking or cooking; for other purposes it 
is harmless. 


(18) W. H. L. asks if water drawn from 
galvanized iron ice coolers is also injurious, A. Yes; 
if the water has been left standing in the cooler for 
any length of time. Such an ice cooler should be com- 
pletely emptied at least once a day before refilling. 


(14) T. H. R. asks: What is the best 
method of getting rid of the quality of stickiness in 
boiled linseed oil, or of overcoming such stickiness in 
canvas or calicocloth already dressed with that oil? A. 
The stickiness complained of probably arises from 
the want of proper driers. The linseed oil should be 
boiled with at least 12 ounces of litharge ot oxide of 
lead to one gallon. For cloth that is already dressed 
with oil, painting with turpentine that has been treated 
with litharge and exposure to the sun for a day may ac- 
complish what you desire, but wil] not look as clean and 
bright as the oiled goods were originally. Another way 
is to rub powdered soapstone upon the surface of the 
goods and then exposethem to thesun. This will also 
change the color, but is preferable to sticky surfaces. 


(15) J. H. M. in Screntiric AMERICAN of 
November 10 (No. 25) asked about siphon, and in the 
reply the editor should have suggested that he could 
raise water by that means only about 28 feet. 


INDEX OF INVENTIONS 


For which Letters Patent of the United 
States were Granted 


November 6, 1883. 


AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 


Air in buildings, apparatus for moistening, G. D. 

Bancroft: cs c.csseceesce Se voadeeteresec'e eiside oes 287,898 
Alarm. See Burglar alarm. 

Amalgamating ores, process of and apparatus for, 

C. B. Tripler. ...........eee cece ees cceeseeeeeseees 287,981 
Animal shears, E, D. & J. D. Benson . « 287,794 
Animal shears. J. H. Orr.. 
Animal trap, J. 1. & T. D. Morris 


ee. 288,104 
soe 288,182 


Axle, vehicle, W. F. FOwl]er.............cseceoceeees 287,921 

Axle, wagon, J. M. COOMDS...........seeeeeseeeeeees 288,029 

Bar. See Car draw bar. Clothes bar. 

Beverages, treating unmalted cereals for the 
manufacture of fermented, F. Licht.... ...... 288.076 

Bicycle, D. Kennedy.... .........cceeeesees «= 287,943 


see 287,918 
« 288,145 
288,110 


Billiard table leveler, W. M. Dawson et al... 
Blackboard, portable, Whittemore & Couch a 
Blasting needle, R. B. Platt..........cccesescescoere 
Block. See Railway switch block. 

Board. See Blackboard. Washboard. 


Boiler. See Steam boiler. 
Boiler covering, Armstrong & Loudon............. 287,994 
Boiler furnace, steam, Ff. Livet........ + 288,079 


+ 287,795 


Bolt locking device, D. F. Blighton.. 


Boot and shoe, rubber, F. M. Shepard.... 2. 288,127 


Boot and shoe tree, J. H. Schneider . 288,185 
Bottle, bung, S. P. COMNOT..........6. cee. eee e-- 287,908 
Bowling balls, handle attachment to, C. Hauss- 

TAD a5 cies cs cin scree ciate ee eres ore'als 9 2% acieie'e Eviowsaic's sae 287,927 
Box fastener, J. R. Morrison..........seee0e eee « 238,097 
Box pasting machine, G. W. Glazier ~ 288,172 
Bracket, L. O. OISON........ ceeseeeeeee oe . 287,853 


Brake. See Car brake. 

Bridge, truss, I. A. Sprague 
Broom support, J. W. Loeper...... 
Brush, whitewash, W. H. Sheeler 
Buckle, O. P. Borg........eeeeeee seve 
Burglar alarm, detonating, W. Noblett. 
Burial casket, W. A. Sparks 


vee 287,974 

. 288,181 
288,187 
287,798 
. 287,850 
. 288,189 


Burner. See Vapor burner. 
Button, W.C. AmesS........... gees ave 287,992 
Button, J. H. Gregory ~ 288,053 
Button, lacing, G. W. Prentice..............eeeeeee 287,859 
Button, pearl, H. Smith.................0058 cece eee 287,969 
Buttons, instrument for attaching, P. H. Sweet, 

Jr.. + 288,136 


Buttons to fabrics, instrument for attaching, P. 

H. Sweet, Jr we 288.135 
Car brake, D. Torrey..... - 287,889 
Car coupling, E.M. Hobbs... « 287,984 
Car coupling, A. Lehmann... eee 288,074 
Car coupling, A. B. Mahon . se oe 288,083 


Cer coupling, C. Niekrenz.. « 287,849 
Car coupling, A. Park ee 288,105 
Car coupling, Reams & Majors. 287,860 


» %8,190 
«287,966 
. 288,198 


Car door. Wagner & Seath... 
Car draw bar, H. Rust...... 
Car for elevated railways, E. S. Watson 


Car seat, railway. 8. S. Black . 287,999 
Car starter, H. Clark. - 288,016 
Car wheel, T. Thurber. « 287,888 
Carpet fastener, C. E. Allen. « 287,990 


« 288,057 


Carriage or wagon jack, W. Hillman ... y 
+ 287,870 


Carriage step, F. A. Sawyer........ 3 
Carriage wheel lock, W. B. Bain 288,154 
Cartridge pouch, O. D. Collins... ........... ereeeeee 287,804 


Case. See Pencil case. Watch case. 
Cement, hydraulic Portland, W. Jones. 
Centrifugal machine, G. L. Shorey 
Chair. See Locomotive chair. 
Check rower, F. M. Elliott. 
Check rower, Ff. Miller...... 
Check rower and corn aap: combined, Tait 
& Gross.. hos + ereeccees 280,976 
Chopping knife, J.T. Foster. 288.044 
Cigar, Asher & Minck 288,151 
Clam. See Pipe clamp. 
Clasp. See Corset clasp. Garment clasp. Metal- 
lic clasp. 
Clay, coloring and hardening articles manuafac- 
tured of, E. S. Boynton..............cseeee enone 
Cleaner. See Cotton cleaner. 
Clock systems, circuit apparatus for electric, J. 
FAMD ICE. oso ois aise's. bine’ decd edes savsceceetaasees se 
Clothes bar, D. S. Worthington.............. Sieta-ves 


woe 287,041 
288,129 


287,799 


288,175 
288.148 


Clutch, friction, J. C. Eckardt.. wee 287,915 

Coal elevator and bucket, A. L. ‘Hiteheock. 287,831 

Coffee grading and cleaning machine, L. A. 
Gobin 287,823 


. 287,905 
288,141 
288,163 


Collar pad, horse, J. Wallmer.. 
Compasses and calipers, combined, G. P. Conant. 
Conduit and making the same, tube-lined cement. 
OL DOtriCks oa. s ska ies see Sei. hb 6b Cee eae ee eeenicads 
Conduits of plastic or semi-plestic material, ma- 


288,033 


chine for making lined, C. Detrick.............. 288,034 
Cooler. See Milk cooler. 
Corset clasp, J. M. Cohn......... teosiesete -288,022, 288,023 


Corset clasp, T. F. Gaynor 288,171 

Corset clasp fastening and protector, T. C. Bates. 288,997 

Cotton cleaner, seed, A. T. Atherton. + 288,252 

Coupling. See Car coupling. Lightning rod 
coupling. 

Cover, vessel, A. F. Tripp 


+ 288,139 


Crushing and grinding machine, G. J. Shimer. 287,876 
Cultivator, W. Ord ......cccccc cece ees ceseeeeeeseees 287,956 
Cultivator, J. Platten, Sr. .-. 288,111 
Cultivator, wheel, W. P. Brown - 288,003 


Cup. See Oil cup. 
Curtain roller spring, L. L. Sawyer 
Cut-off valve gear, L. Skinner (r) 
Cutter. See Feed cutter. Pipe cutter. 
Cuttings form from a layer or layers of fibrous or 

other material, apparatus for, G. J. W. Gals- 
a Sonedia vee eit ected se azee 288,049 
Damper and cleaner, combined stovepipe, Rickel 


eee 288,123 
«+» 10,405 


& Carpenter...... .....ececeecereeees was edawensads 287,964 
Die. See Nail cutting die. 
Door check, J. A. Coultaus.......... on + 288,028 
Door securer, C. Leaming . 288,179 
Drawers, C. Z. Celler .............0006 288,012 
Dredging machine, J. Menge.............. 288,091 to 288,094 
Drier. See Fruit drier. 


Drill. See Portable drill. 
Drilling device. metal, P. C. Wright 
Dumping platform, Nine & Case... 
Dust collector, P. Chaney, Jr.. . 
Dynamometer, J. McCloskey 
Dynamometer, electro magnetic, C. F. Brackett. . 
Hlectric cables. machine for making, J. Farrell (r) 
10,401, 10,402 
Electric circuits, station call for, T. W. Mather... 288,089 
Electric lights, etc.. tower for, C. D. F. Smith. 287,881 
Electric machine, dynamo, Elphinstone & Vin- 


. 287,986 
288,103 
. 288,014 
287,841 
287,800 


CONG ieee sd ica ashes snwess ves deeterss det Seatedecedas 288,042 
Electric machines, armature for dynamo, J. E. 

Giles. 5. cc cesaes reseideses vin decelsea tan toeiesg 288,051 
Hlevating hay, etc., apparatus for, E. Hiatt . ~ 287,930 


Etevator. - See-Geal elevater: fafety elevator. 
Elevator, G. W. Clayton.. 
Elevator cars, regulator for controling the ie 
scent of, A. Gallinant 
Elevator guard, automatic, R. P. Rankin.. 
Emery wheel for grinding twist drills, ete. F. 
Landers 
Erasible register, L. W. Loomis..... 
Fan, automatic, A. M. Richardson... 
Fan, fly, T. W. Cofer. 
Feed cutter, H. Floyd 
Feed gear for animals, automatic, E. J. B. Whita- 
we vee 288,143 

288.064 
287,982 
287,828 


+ 287,802 


- 287.922 
288,113 


288,119 
- 288,021 
288.170 


Feed water heater, J. O. Keleher.. 
Feed water, heating, G. L. Tucker..... 
Fence, C. Hanika. 


Fence post, C.J. Gorla. «2 287,923 
Fence post, J. H. & A. Kreidler 287,944 
Fence post, P. Schwartz .. ..... 287,871 


Fence wire, barbed, W. M. Clow «= 287,803 
Fire engines, portable horse power for operating, 
c. T. Unangst 
Fire escape, W. H. Barnes.. 
Fire escape. J. M. Davis. 
Fire escape, A. Johnson.. 2 
Fire escape, H. W. Littlefield. 
Fire escape, W. C. Parsels... 
Fire escape, J. Reidy...... 


287,891 
288,155 
287,910 
. 287,940 
. 288,078 
287,956 
eeoee 288,117 
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Fire escape, C. J. Savitz .... 288,122 
Fire escape, H. Small..... ~ 287,880 
Fire escape, J. B. Smith.......... «.. 288,131 
Fire escape, C. A. Youngman.. ~ 288,149 
Fire extinguisher, automatic, C. ‘tL. Horack.. 288,059 


Fire kindler, A. Kiichenmeister et al............... 288,067 
Flask. See Powder flask. 
Flour bolting and middlings cleaning machine, B. 


DETPIM MED: 635 sss vo isee Seki ase ee see Sek eee eases 287,890 
Flue for heating stoves and furnaces, hot air, J. 
AS WatrOUSeaes ss tceees cence saetee ests suepe Seen eye 288,142 


Font made from glass, porcelain, etc., holy water, 

F. Malloy. 
Fruit drier, W. Schmolz.. 
Fruit gatherer, Talbott & Hiter .. 
Fruit jar, R. Malcom 
Fruit picker, R. J. Morgan 


Furnace. See Boiler furnace. Heating, temper- 
ing, and annealing furnace. Ore reducing 
furnace. Soldering furnace. Steel melting 
furnace. 

Galvanic battery cell, L. E. Felton.... ........... o. 287,812 

Garment clasp, J. Buchanan sseceee 288,005 


Gas, composition for preparing a heating and il- 

luminating, U. K. Mayo.. 
Gas engine, C. W. Baldwin.. 
Gas engines, electric igniting device for, L. C. 


288,090 


Parker. 
Gate. W. H. Cox. + 287.805 
Gate, W. Mason........ betes oe. 288,088 
Gate, J. B. May.. wee 287,947 
Gear wheel, H. WV. "Stone, DLs ciieiee ate sh ae ce siew aces 288,134 
Generator. See Steam generator. Vinegar gene- 

rator. 
Glass crock, A. B. Mills ...........cceesee ceeveeeees 287,846 
Glass for the manufacture of water, drain, and 

sewer pipes, E. N. Higley.... .............. cece 288,056 


Gold and silver ores, roasting and disintegrating, 
D. W. Birmingham (r) 


Governor, R. W. Gardner........ cesses cess ee eeeees 287,822 
Governor and valve gear, L. Skinner............... 287,879 
Governor regulator, engine, J. Williams . ~ 288,146 
Grinding mill, S. Lucats « 287,839 
Guard. See Elevator guard. Rai way. foot guard. 

Saw guard. 
Gun wad,.F. G. Farnham... nares ee 288,168 
Hame, J. 8. Mitchell ................ - 287,954 
Hand rail for stairways, T. Simonson bs disallowance sete 287,968 
Handle. See Saw handle. 
Handle for files, etc., J. F. French........ 288,045 to 288,047 
Harness back-band hook, W. C. Sherard........... 288,128 
Harrow, W. H. Myers...... ..-..seeeeees «++ 288,100 
Harvow, B. F. Rix.......... + 287,965 
Harrow, sulky, T. G. Cook.. a hs 288,164 
Harrow, sulky, 'T. B. Nutting......... = 287,852 
Hat curling machine, M. H. Ryder.. 287,865 
Hat stiffening compound, A. Solmans. 287.972 
Hatchway, self-closing, T. E. Elliott 288,041 
Hay rake and loader, combined, J. T. Brennian.. 287,903 
Heater. See Feed water heater. 
Heating, tempering, and annealing furnace, A. J. 

NOMS 2.55 .si ivassieeasiesees (2,05 Feleewe seeds 054.0 <teee 288,101 
Holder. See Photographic dry plate holder. Rib- 

bon holder. Yoke holder. 
Hook. See Harness back-band hook. 
Horses’ eyes, screen for protecting, J. Sumner... 287,885 
Horseshoe, G. B. Howie 287,833 
Hose supporter, W. R. Clough.. 288,161 
House, F. W. Lawrence..... al 288,072 
Hub vehicle, V. A. Sallot....... 288,121 
Hydrant, non-freezing, H. Fletter. « 287,815 
Ice cutting machine, manual power, A.L. & P. 

StAUM!M sss coed a teeevadaeesedieey ioetvadectectes 287,883 
Ice machine, S. W. Johnson............002 ceseereee 268,063 
Indicator. See Station indicator. 
Injector, A. S. Eberman............. ccc. ceeeeee eeeeee 288,039 
Insulating, carrying, and laying electric wires, F. 

We BROW 6.055 icc ts sce cecins see ces eesesa be cee scectes 288,002 
Insulating compound for electrical conductors 

and apparatus for compounding the same, J. 

Be Ty d@:(2) ose we i ccccsiedesceds adeecedecceectecses 10,403 
Insulating material to electric wires, apparatus 

for applying, J. B. Hyde (r). ~ 10,404 
Insulator, telegraph, C. C. Hinsdale 287,830 


Jack. See Carriage or wagon jack. Lifting jack. 
Power jack. Thill coupling jack. 

Jar. See Fruit jar. 

Joint. See Watch case joint. 

Journals, compound for cooling and lubricating, 
G. J. Henninger... 

Key fastener, R. Allen.. 

Knife. See Chopping knife. 

Knifeand fork, folding, T. M. Grilley 


++ 288,174 
+ 288,099 


Knife grinder, T. A. Myers.... ... , 

Knitting stockings, R. Schofield.. 288,186 
Kvockdown table, A. P. Shearman.... ........000+ 288,126 
Ladder, extension step, Bell & Norman « 287,793 
Land roller, J. A. JONSON. .....6. cece cece eee ee eee 288.061 
Lantern, C. J. Higgins............ccccceccecsscce cess 287,932 
Lawn sprinkler, R. M. Widney . 287,984 


Leather scrap, apparatus for treating, E. ‘3. 

288,001 
Leather strings, machine for rolling, J. A. Smith. 287,970 
Lenses, device for focusing, J. B. Colt. ~ 288.025 
Lifting jack, T. Carney 288.009 
Light. See Voltaic arc light. 

Lights, arch for street, R. 1'. Stanard 
Lightning arrester, C. S. Shepard..... 


-» 288,132 
« 287,875 


Lightning rod coupling. W. Hewitt ................ 287,929 
Lock. See Carriage wheel lock. Nut lock. 

Locomotive chair, G. ArbOgast........... gseceeees 287.789 
Lubricating bearings, apparatus for, H. Reisert.. « 287,963 
Lubricator, A. BE. Barthel.........cececceseeseeeeeees 287,900 
Lubricator, J. Yule « 287,988 


Tuumber, elevating machine for cross piling, Lee 
288.073 
288,153 


Mast shield, J. A. Avery...... 
Measure, lumber, E. N. Barber.. ~ 287,995 
Mechanical movement, L. Skinner eee 288,130 
Memorandum or sales slip, duplicate, J. i. Prink 288.048 


Merry-go-round, T. G. Clifford... 288,018 
Metal grooving tool, A. G. Brust. +» 288,159 
Metallic clasp, M. A. Reidy . 288,118 
Microscope, D. Tetlow........cccecceceeesceces conven 287,978 
Microscopes, objective attachment in, W. H. Bul- 

loch. vee 287,904 

Middlings purifier, .- Kubnmunch.. .. 288,068 
Milk cooler, Carter & Wightman....... . 288,011 
Mill. See Grinding mill. 
Moulding machine, J. Walker............cseeeeeceee 287.983 
Moulding machine for foundry use, F. Bardez.... 287,996 
Motive power, obtaining, T. M. Fell.... « 287,917 
Motor, 8. H. Watkins +» 287,893 
Mower and reaper knives, machine for grinding, 

JeNe PAK Ores LeSedes Sousa nse eees os eee ceeesedieee 287,854 
Nail cutting die, H. D. Cowles . 288,165 
Nails, manufacture of steel, J. T. Torrence....:. . 288,138 
Necktie, W. C. Cross.......ccceccccee ces eceecececeves 288,192 
Nut and pipe wrench, combined, J. G. Moomy.... 288,095 
Nut lock, W. V. R. Blighton...... «+ 287,796 
Offal. apparatus for treating, C. Schiller... + 287,967 
Of] Cup, GQ. S. NiCKUM.......scccserereverscesvecevens BylOR 


Scientific American. 


[NovEMBER 24, 1883. 


Oil cup, R. J. Thomas .. .......cccececeeeeee ceeeeee 287,979 
il from fish liver and blubber, process of and ap- 
paratus for extracting, F. Payzant ............. 288,106 
Oiling cylinders of steam engines, J.G. Donnen- 
werth ............ eae Givie\aidie «sian Set craten"e 2 ROB OBD. 
Ore concentrator, H. P. Mabry. Adlessibiseea fo; ere qeenisis 287,840 
Ore reducing furnace, Lawrence & Frost. « 287,945 
Oven, baking, A. Reid........... sceseeceseseeees ese. 287,962 
Pad. See Collar pad. 
Painting, mineral, A. Keim...........0...cceecceeees 287,942 
Paper bag and twine holder, A. M. Reeves.. - 288,116 


Paper, etc, electrical apparatus for controlling ‘J. é 

W. OSDOINE....... cece cece eee cee ceeeeceeeee + 287,957 
Paper making apparatus, M. Sembritzki. seeoes 288,125 
Paper weight, calendar, and pen rack, combined, 

J.R. King Brean 
Pen, fountain, J. Carr... 
Pendulum, compensating, A. S. Crane.. 
Pencil case, R. M. Collard 
Pencil pointer, W. N. Bartholomew. 


288.156 


Pessary, W. W. Turver............. cecceseeeeeeeees 288,140 
Photographic cameras, pneumatic shutter for, H. 

Bo Perry iisciee bes ecchs a Set eee ea tes ek ek eee 287.858 
Pkotographic dry plate holder, G. F. E. Pearsall.. 287,857 


Picture mount, S.: A. Jackson. 288,060 
Pipe clamp, H. M. Dixon 288,055 
Pipe cutter, E. F. Barnes ++ 287,899 
Piston for steam and other engines, A. MacLaine 288,082 
Planing machine sawing attachment. J. Witmer.. 288,147 
Planter check rower. G. S. Briggs 288.158 
Planter, cotton, W. M. Lindsey 288,077 
Planter, seed, J. M. Lowrey 288,080 
Platform. See Dumping platform. 
Plow, W. M. Flathers 
Plow, gang and sulky, T. B. Nutting 
Porous silicious materials to be used as fire 
bricks, filters, etc., manufacturing, A. Frank.. 
Portable drill. W. Sandiford ... +» 287,866 
Portable press, T. A. Bunce. . 288,066 
Post. See Fence post. 
Powder flask, P. O. Kessler. 
Power jack, M. V. Barron 
Press. See Portable press. 
Pressure gauge tester. fluid, G. Westinghouse, Jr. 287,894 
Printer’s galley, Dorr & Williams . 288,038 
Printing, embossing, and power presses, stop 
movement for, M. Gally 287,821 
Printing in colors, photo-mechanical. F. C. Hisch 287,938 
Printing stones or plates, device for stippling, 
shading, or tinting, C. C. Macbrair. seseesees 288,081 
Pulley, P. Madart 287,843 
Pulp from wood, etc., making, E. Thompson. 287,980 
Pulverizing machine, R. D. Gates 288,050 
Pump, C. 8S. Dean «~ 288,030 
Pump. A. G. Hollister » 287,935 
Pump, double-acting, T. O. Perry. 288,108 
Pump, force, T. Calver........ .. 288,007 
Pump, steam, C. Rosine... 287,863 
Pumps, motor for operating, H. Melde .. 287,950 
Railway bar joints, screw or nut fastening for, B. 
F. Crocker. . 287,806 
Railway, elevated, E. S. Watson 288,194 
Railway head stop motion, C. A. Tabor. 288,137 
Railway foot guard, F. W. Spencer 287,973 
Railway grip, cable, A. 17. Lighthall 288,180 


287,814 
287,851 


287.817 


288.066 
- 287,792 


Railway signal. automatic, C. M. Raffensparger.. 287,961 
Railway switch, W. IP. Dodson .................008- 287,810 
Railway switch block, J. Fonda . ...... .......64 - 287.920 
Railway tracks, mechanism for laying, A. Michel- 

BOING do ssi adieciateicie 34.04 0 Hedalavta sd Se Rlaed ase Hoon taRae 287,952 | 
Railway trains, eu light bracket for. J. D. Hol- 

NSbOr seo. estat see resden Lec Sek se ioe wae sae ate 288,058 
Rake. See Hay rake. ; 
Refrigerating and ice machine, J. T. Davis........ 287,912 
Register. See Erasible register. 

Regulator. See Governor regulator. 
Rendering fats, upparatus for, C. H. Robison...... 287.862 ‘ 
Ribbon holder, I. T. Lane............-..seeeeee serene 288,070 : 


Ripping the seams of garments, device for, A. De 


Beaumont sisciscie sss sco dv aieiesjaedieind head jeg saeeisies 288,031 
Roller. See Curtain roller. Land roller. 
Roller and harrow, combined, S. P. Kimball....... 287,836 


Rolling metal, rol] for, Harris & Evans .. «- 288,176 
Rowlock, J. Snowman - 287.971 
Rubber and fiber from scraps of India-rubber 


cloth, reclaiming India, J. L. Chadwick........ 288,013 
Saddle. M. Comstock..... ...ccececceeee ceveeeeeeeee 288.026 
Sate door. fireproof, M. Mosler........ ...sseeseseee 287,955 
Safety elevator, J. T. Pine ~ 287,959 


Salt beds, apparatus for obtaining brine from, J. 


287,909 
287,949 : 
287,790 
287,885 
287,951 i 
287,975 
+. 288,173 
.. 287,895 
- 288,169 


Saw guard, A. T. McDonald. 
Saw handle, auxiliary, E. C. Atkins.. 
Saw setting device, E. H. Ketchum.. 
Sawing machine. Moore & Jackson.. 
Sawing machine, O. F. Stedman 
Sawing machine, circular, G. Gowan 
Sawing machine, drag, A. A. Atwood 
Scarf shield, T. J. Flagg 


Screen. See Window screen. 

Screw cutting machine, A. J. Smart .. . 288,188 
Screwdriver, W. Devereux............. -. 287,809 
Sewers, cleaning, J. T. Dougine «. 287,811 
Sewing machine, Cannon & Von Buchwald...... . 288,008 
Sewing machine, S. R. Sargent ........... 287,867 to 287,869 | 
Sewing machine attachment. G. D. McCreedy. ... 287,948 


Sewing machine hemstitching attacbment, W. E. 
DONMCLY v0 secs sccceas sce cceceeseassecesaes «see. 288,086 

~—SewtirmMTrcniie siittic, H. T. Thomas... ........ 287,887 « 

Shaft support, vehicle, D. L. Laughlin 288,071 

Shears: See<Animal shears. 

Shell, explosive, Gruson & Hellhoff................ 

Ships’ gang platforms, elevator attachment to, H. 
N. Pharr 


287,924 


288.109 
. 287,816 
287,906 
287,933 
287,820 
287,861 
. 287,813 
287,808 ' 
287,901 


Shutter. window, C. T. Cochel 
Skate, R. C. Hindley 
Skate, roller, J. S. Gallaher...... 
Skates, roll for seer F. Rice. 
Skiving machine, W. S. Fitzgerald 
Sock or stocking, felted woolen. Davis & Hawley. 
Soldering furnace, vapor burning, G. W. Billings. 
Spark arrester, H. M. Smith.................6. eeeee 288,195 
Spinning machine flier, C. E. Gleason + 288,052 
Spiral wire aprings, machine for making. H. s. 


Afesb icdid bie Ste bie nie SEO ¢ ores Sai rsSaitliales Slag tie Stee Seate 287,827 
Sprinkler. . See Laveti sprinkler. 
Square and bevel. try, J. K. Minich é 
Staples, implement for driving, W. Young et al. 
Station indicator. W.C. Collyer 
Station indicator, railway, P. Price.. 
Stay, garment. T. B. Farrington.. 
Steam ‘boiler, L. Hoppe 


287,847 
288,191 
+ 268,162 
see 288,112 

++ 287,916 | 
287,832 


Steam boiler. sectional, W. H. Hutchins. . - 288,178 
Steam ‘boiler tube closer, G. C. Hicks.... ...... ... 287,931 
Steam boilers, retaining heat in, G. C. Hicks.. 287,829 
Steam generator, D. M. Graham.... .. ...... 287.824 


Steam, utilization of exhaust, M. Honigmann..... 287,937 
Steel, manufacturing Bessemer, S. McDonald... 287,842 
Stee] melting furnace, open hearth, C. M. Ryder.. 287,864 
Stocking, sock, and slipper, Davis & Hawley.... . 287,807 
Stool, milking, S. P. Perry...... Sa ita! a eeeceeeecceess 287,958 


‘ Soap, solidified, H. H. Wheeler et al 


Straw stacker, J. F. & W.N. Springer.............. 
Straw stacking machine, C. E. Merrifield 
Sugar cane, apparatus for coagulating the albumi- 

nous matters contained in, C. Blandin......... 
Sunshade, shoulder, R. Ray............ ‘ 


287,902 
288,115 


Supporter. See Hose supporter. 

Suspender attachment, A. M. Freeman ....... .-. 287,819 
Suspenders, A. M. Freeman............6 soot cece cscs 2009818 
Table. See Knockdown table. 

Target, flying, A. H. Bogardus...................02- 288.000 
Target, flying, A. Woeber...............0.085 + 287,985 


Telegraph, district, police, or fire, F. Pearce 
Telegraphic transmitter, M. H. Dement 
Telephone call boxes, automaticcrank switch for, 


- 288,107 
287,914 


C. EB. Scribner, ........ccccceecceceesreeeaeesscaees 287,873 
Telephone receiver, Bartlett & Waite.............. 287,896 
Telephone support, C. H. Ohly . 288,183 
Telephonic transmitter, H. Clay. wee QERILT 
Tension release, J. & W. L. Heberling..... . 287,928 


Thill coupling jack, T. M. Stone 
Thrashing maching and separator, S. Hamilton... 
Time keepez2, revcrsible center pinion for, C. E. 


« 287,884 
287,925 


MASON «eed ccseccccccseccascnstocceaccaccsccccone « 288,087 
Tool guiding device, automatic, C. A. Lougee..... 287,838 
Tooth crown. artificie!, W. 5. How.. 288,177 
Toy gun, I’. M. Lewis.. «++ 287,946 
Toy pistol, T. J. Young. + 287,987 


‘race holding attachment for hame clips, G. Ww. 


FAA ioe acianaaeceisdes aveaeaases ce tilecceaess'seecss 287,826 
Trap. See Animal trap. 
Tricycle, J. H. Ray 288,114 


Truck. car, O. S. Holt.. 


re 287,936 
@uck marker, J. S. Sackett. 


Tuning device for stringed instruments, M. John- 


+ 288,062 

. 288,144 
Valve, gate, W. G. ADEL......... cc ceeee eens seeeeeees 287,788 
Valve gear, L. Skinner ........... cece sss ee ee eee eee 287,877 
Valve gear, steam engine, A. J. Stevens.. . 288,183 
Valve, steam-actuated, W. K. Miller..... wee 287,845 
Valve, steam engine slide, L. Skinner.... see 287,877 
Vapor burner, Z. Davis..... . 287,911 
Vehicle, J. M. Terras...... - 287,886 
Vehicle, side spring, C. Fish.. ~ 287,918 
Veloclpede, W. F. Ahlert et al. - 287,989 
Velocipede, M. Grasher « 287.825 
Velocipede driving gear, G. W. Quatremaine Crs 287,960 
Ventilator. See Window ventilltor. 
Ventilator, W. P. Buchan . 288,004 


288,055 
+ 287,993 
288,157 
WIT 
287,939 


Vinegar -enerator, R. H. Herder 
Vise, W. T. Anderson 
Voltaic arc light, W. Baxter, Jr 
Wagon gear, W. R. Boling 
Wagons, spring motor for road, C. H. Jenne 
Waist, drawers, and stocking supporter, M. Cod- 

dington 
Warp linking machine, C. Denn 
Washboard, R. W. Harper. 
Watchcase, dust proof, Fitz Gerald & Smith. 
Watchcase joint, R. J. Quigley 
Watch regulator. micrometric, C. E. Mason... 


288,020 
v0 288,032 
vee 287,926 

. 287,919 
. 289,184 
. 288,086 


Watch stem setting attachment, F. Lenz.......... 258,075 
Water closets, automatic valve for, W. N. Dec- 

|) EERE eer eee Per Pere eee er ero Perr 288,167 
Wheel. See Car wheel. Gear wheel. 
Wheel, R. Brown oe. 287,801 
Wheelbarrow, D. B. S. Cockburn. - 288,019 


287,873 
. 287,874 
288,160 
s+ 288,043 
. 287,791 


Whip soeket, E. W. Scott.......... 
Whip socket fastener, A. Searles. 
Window screen, V. R. Chamberlin... 
Window shade, W. T. Estberg.... 


Window ventilator, J. Badger.. 

Window ventilator, C. F. Muller «+. 287,848 

Wire or metal cleaning bath, B. F. Aiken, Jr...... 288,150 
i Wire stretcher, A. C. Decker..............000 0 eens 288,166 ° 


: Woolen fabrics from short staple fiber, manufac- 


«288,015 
. 288,098 
. 287,998 


turing, L. Chaux.. 
Wrench, ©. H. Myers... : 
Wrench, automatic self-setting, B. ¥ Bennett... 
Yoke holder, neck, S. Colahan 


Yoke, neck, G. W. Hurd 287,884 
DESIGNS. 
Bracelet, Chadwick &!Lester.. ......s.sseeeeeee oe eee 14,391 


Carpet, W. McCallum .. .... 
Chain swivel, M. B. Mackreth. . 
Clock-case, W. D. Davies...............4- ei 
Earthenware vessel, Barlow & Alpaugh . 
Fireplace facing, A. Osborne 
Oil cloth, C..T. & V. E..-Meyer. .. 


-14,394, 14,395 
«+. 14,393 
-. 14,392 
-. 14,388 
- 14,402 
mre 396 to 14,401 


: Type, ©. J. Cary...........065 --. 14,390 
Type, -T. W.:Winchester... sees 14,403 
Type, font. of printing, J. M. Conner................ 14,389 

TRADE MARKS. 
Beer, ale, porter, and all carbonated beverages. 
Lighte & CO..e ccccccvccssscccccccccees ee cecceece 10,708 


Cigars, Taylor Manufacturing Company.. 10,705 
Cigars, cigarettes, and smoking and chewing to- 
bacco, Hirschl & Bendheim 


Hair preparation, J. C. Ayer Company... 


10,700 
10,692 


: Medicine containing sarsaparilla, proprietary, J. 


C. Ayer Company. ..........ceeee eee nseccecane oe 10,694 
Medicine for affections. of the lungs and throat, 
, proprietary, J.C. Ayer Company ............... 10,693 
Medicine for malarial diseases, proprietary, J. C. 

Ayer COMpany........ secsccseccceees Petses sscceee 10,691 
Medicine for neuralgia, rheumatism, gout, and ; 

kindred diseases, H. Berbenich......... seesceeee 10,699 


| Medicine in the form of pills, proprietary, J.C. 


Ayer Company.......... 
Minera] water, B. Stern & Co 
Perfumery, toilet powder, and cosmetics, Lazelle, 

Marsh & Gardiner........... cece s ces eceeeee seees 10,702 
Reapers, single wheel, 

Machine Company 


+ coos 10,698 
- 10,696 


Soap, toilet, J. S. Kirk & Co 
Tobacco. plug chewing and smoking, T. L. 

Vat Shih aaa tase 2254 stead ans esdcauadeelesesecsse' 
Toilet preparations and articles, certain, J. S. Kirk 


A printed copy of the specification and drawing of 
any patent in the foregoing list. also of any patent 
issued since 186¢i, will be furnished from this office for 25 
cents. In ordering please state the number :nd date 
of the patent desired. and remit to Munn & Co., 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 


« 288,120 ! 


288,024 | 


Advertisements, 


Inside Page. “ench insertion - - - 75 5 cents a line. 
Back Page. each insertion - - - $1.00 a line. 
(About eight words to a line.) 


Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in neat issue. 


pill THE BEST one. vee eers 


J.A.FAYT we CO., 


(Cincinnati, Ohio, U. S. A. 
Exclusive Agents and Importers for the United States, of the 


CHLILEBRATED 


PERIN BAND SAW BLADES, 


Warranted supertorto all others tn quality, jin- 
ae ‘ormityof temper, and general dura- 
ne  Perin Saw outwears three ordinary saws 


WHO NEEDS MONEY? 


Ihave a first-class manufacturing building, equipped 
with a one hundred and fifty horse power engine, 
: boilers, shafting, benches, etc..suitable for almost any 
; kina of manufacturing purposes, and money to help any 
person who has an article to manufacture of intrinsic 
merit. For further particulars, write to me, stating 
what you have, ete. 


W. G, WILSON, Chicago, Il. 


ABSOLUTELY W [ LS 0 i ] S 


THE BEST 
LIGHTNING SEWER! 


Two thousand stitches a minute. The only 
absolutely first-class S: ing Machine in the 
world. Sent on trial. Warranted 5 years. 
Send for Illustrated Catalozue and Circular 
B. Agents Wanted. THE WILSON SEW- 
ING MACHINE CO., Chicago or New York. 

in a well established 


P ARTN E R WA NT E machine business. 


Address SUNNY SOUTH, Chattanooga, Tenn. 


$10 to $1,000 buys county rights to manufacture 
and sell valuable invention required in every house, etc. 
Indorsed by highest authorit No competition. Pro- 
fits 200 per cent. Specially sui $ woodware trades. Ad- 


dress J. BADGER, Rockville Centre, Long Island, N. Y. 


PORTABLE MILLS 


MUNSON BROTHERS. 
+ MANUFACTURERS. 
e/ J Sate hee \s 
My 
Qo ano MILL FUAWISHINGS. @p- 
UTICAN.Y.U.S.A. 


NECKIED SPINDLE 
AND OIL TIGHT BUSH 


UNIVERSAL, 


Pulverizes everything—hard, soft, gummy, etc. 
The best. Clay Grinder and the best Cotton Seed 
Huller in the world. 

Portable Steam_Engines, Stationar: 
Horizontal and Upright Boilers, al 
hand for immediate delivery. 


10 Barclay St., N. Y. City. 
IRON RAILWAY BRIDGE OVER THE 


Saint Leger Valley, France.—Description of the work. 
Abutments. Piers. Superstructure. Mining arrange- 
ments. Flooring. Total cost. Illustrated with eleven 
figures, showing general elevation of the bridge and ! 
many of the details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 377. Price 10cents. To be had at : 
this office and from all newsdealers. 


Engines, 
sizes, on 


The Newell 


——iFIRE a=AND=—= VERMIN 
PROOF 


Sample and Circular Free by mail. 
"\,S, MINERAL WOOL CO., 22 Courtlandt St, N.Y. 


PATENTS. : 


MESSRS. MUNN & CO.. in connection with the pub- 


for Inventors, 

i In this line of business they have had thirty-eight 
i years’ experience, and now have wnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
| United States. Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We algo send. free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in allthe principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
261 Broadway, New York. 


BRANCH OFFICE. 
Washington, D. C. 


© 1883 SCIENTIFIC AMERICAN, INC 


“TTT 


lication of the ScIENTIFIC AMERICAN, continue to ex: ° 
4 amine Improvements, and to act as Solicitors of Patents 


—Corner of F and “th Streets, | 


financial. 


TO INVESTORS, 


We offer for sale at PAR a limited amount of TEXAS 
SIFTINGS PUBLISHING COMPANY’S stock, which 
pays 12 per cent. dividend. 


FORSTER & CO., BANKERS, 


6 Wall St., New York. 


Bonds of Suretyship. 
NO OTHER BUSINESS. 


The Guarantee Co. 


OF NORTH AMERICA. 

Cash Capital 

Cagh Assets 

Deposit with Insurance Departme 

President: : 

Sm ALEX. T. GALT. Hon. Jas. FERRIER. 
Managing Director: EDWARD RAWLINGS. 


NEW YORK OFFICE: 
i7ysB BROADWAY. 


D. J. 'TOMPKINS, Sectetary. 
NEw YORK_ DIRECTORS. —Joseph W. Drexel, A. L. 
Hopkins. H. a eer Newcomb, John Paton, Daniel Tor- 
rance, Edw. F. Winslow, Erastus Wiman. 


Kidder, Peabody & Co., 


BOSTON, MASS. 
Cor. Wall and Nassau Sts., New York. 


FOREIGN BANKERS. 


CABLE TRANSFERS, BILLS OF EXCHANGE, 
AND 
COMMERCIAL AND TRAVELERS’ CREDITS. 
CORRESPONDENTS: 
BARING BROTHERS & CO.. London. 
PERIER FRERES & CO., Paris. 
MENDELSSOHN & CO., Berlin. 


AUGUST BELMONT & CO., 


BANKERS, 
Nos. 19 and 21 Nassau Street, 


Issue Travelers’ Credits, available in all parts of the 
world, through the 


MESSRS. DE ROTHSCHILD, 
and their Correspondents. 


Also Commercial Credits and Transfers of Money on 
i California, Europe, and Havana. 


Bonds. 


We offer to investors a large variety of first class secu- 
rities yielding from 4 to 7 per cent. 

NEW YORK AND NEw ENGLAND R. R. SECURITIES 
bought and sold and information pertaining thereto 
cheerfully given by 


Ie. H e Vv E N N E R & Cc O,, 
BANKERS, 
52 Devonshire Street, Boston, Mass. 


John J. Cisco & Son, 
BANKERS, 


No., 59 Wall Street, - Nex Work. 


eposits received subject to check at sh sight and inter- 
est allowed on daily balances. 
Goverment Bonds, Stocks, and all Investment Securi- 
ties bought and sold on commission. 


> Yusurance, 
THE MUTUAL 


| Life Insurance Company, 
OF NEW YORK. 
OFFICE, Nges 140 to 146 BROADWAY. 


Assets, over - $98, 000, 000.00 Cash, 


FREDERICK S. WINSTON, President. 
RICHARD A. MCCURDY, Vice-President. 
ROBERT A. GRANNISS, 2d Vice-President. 
ISAAC F. LLOYD, Secretary. 

W.H.C. BARTLETT, Actuary. 


Equitable Life Assurance Society, 


120 Broadway, Now. York. 
JANUARY 1. 188 
RATt0 of S@rpius to Liabilities of the Baaing life insur- 
ance companies on a 4 per cent. basis: 


No. 


Assets. Liabilities. Surplus, Ratio. 
EQUITABLE. ...848,025.751 $39,949,454 $8,076,296 20°21 
| NEw YoRE.. 50,800,396 43°760,183 oy 040.218 16:09 
MUTUAL, N. Y.. 97961317 93,349,908 4 ‘611, 414 4°94 


pe amount of New Business transacted in 1882 by the 
| Equitable Life Assurance Society exceeded the largest 
| business ever done by any Company in one year. 

| Indisputable Insurance and Prompt Payment of Claims. 
HENRY B. HYDE, President. 

JAMES W. ALEXANDER, 1st Vice-Prest. 
SAMUEL BORROWE, 2d Vice-Prest. 

WM. ALEXANDER, Secretary. 


{ INCORPORATED IN 1847. PURELY MUTUAL. 
_ THE PENN MUTUAL LIFE INSERANCE COMPANY, 
OF PHILADELPHIA. 
i ROSS ASSETS, January 1, 1883............. $8,483,807.72 
LUS, “4% per cent.. 1,809; 462.85 
aie net surplus returned annually to members. All 
Policies are Ae ae ees and INCONTESTABLE, 
BAM freon 
HORATIO &. STEPHENS, Vice Presidents. 
JESSE J. BARKER, Actuary. 
HENRY C. BROWN, Secretary. 
J. W. IREDELL, JR., Supt. of Agencies. 


AMERICAN 
LIFE INSURANCE COMPANY, 
S. E. Cor. 4th and Walnut Sts., Philadelphia. 
ASSETS, January 1, 1883, $3,204,934.93 


GEORGE W. HILL, President. 
JOHN S. WILSON, Secretary aud Treasurer. 


THE HARTFORD 
Life and Annuity Insurance Co. 


HARTFORD, CONN. 


Anew system, originally introduced by this Company, 
entitled Life Insurance on the INFERES'T BEA 
ING PLAN, securing to the assured the advantaces 
of a Savings Bank, combined with Life Insurance. Also 
issues all the well known forms of Life und Endowment 
Policies on either the aur U ay OR STOCK PLAN. 


CROSBY, President. 
STEPHEN BALL, Secretary. 


COMMERCIAL UNION 


| INSURANCE CO. (OF LONDON). 
ALFRED PELL, Resident Manager. 
37 and 39 Wall Street. 


NOVEMBER 24, 1883.] 


Stientific American. 


Mechanical Works of Joshua Rose. 


Mechanical Drawing Self-Taught. 


ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing; together with Examples in Sim- 


ple Geometry and Elementary Mechanism, including 


crew Threads, Gear Wheels, Mechanical Motions, 
Engines, and Boilers. 
trated by 330 engravings. 8vo, cloth, . ‘ $4.00 
The Complete Practical Machinist. Embracin 
Lathe Work, Vise \Vork, Drills and Drilling, Taps an 
Dies, Hardening and Tempering, the Making anc Use 
of Tools, Tool Grinding, Marking-out Work, etc. B 
Joshua Rose. Illustrated by 196 engravings. Hight 
Edition, Revised and Enlarged by the addition of much 
new matter, 12mo, cloth, . : : 7 $2.50 
The Slide Valve Practically Explained. Embrac- 
ing Simple and Complete Practical Demonstrations of 
the Operation of each element in a Slide Valve Move- 
ment, and illustrating the effects of variations in their 
proportions by examples carefully selected from the 
most recent and successful practice. By Joshua Rose, 
M.E. Illustrated by 85 engravings. 12mo, cloth, $1.00 


The above, or any of our books, sent by mail free 
of postage at the publication prices, to any address in 
the world. 

G2 Our Catalogue of Practical and Scientific Books, 
9% pages, 8vo, and our Catalogue of Books on Steam and 
the Steam Engine, Mechanics, Machinery, and Dynam- 
ical Engineering, sent free, and free of postage, to any 
oe in any part of the world who will furnish us with his 
address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUR ISHERS,; ‘LLERS €IPoR 
810 Walnut street, Philadelphia, Pa. 

TILEAND CLAY RETORTS ALL SHAPES. 


FIRE BRICK “SBoncnen 0 BRIEN == 


23 ABOVE RACE, PHILADELPHIA. 


FOR SALE.—The simp 
Odorless Apparatus for Cleaning Privy Vaults, Send for 
circular. R.A. MCCAULEY, 31 Lexington, Baltimore, Md. 


Our Little Ones The 


and The Nursery, 


The most beautiful 
Magazine in the 
World for the 
Youngest Readers. 


The Literary and Artistic 
success of the Age! 
Every Article written ex- 
pressly for its pages! 
Every Picturemade express- 
ly for this work, by the 

eee a best Artists. 
The most valuable Premiums! A Premium for every 
subscription and renewal! Clubs with all Periodicals! 
Send Postal for our New Premium List! 


Send Postal for a Free Specimen. 
All Newsdealers sellit. Agents wanted. 
One Year, $1.50. Single Copies, 15 cts. 
Russell Publishing Co., 36 Bromfield St., Boston, Mass. 


ROOFINC. 


tor steep or flatroofs. Applied by ordinary workmen 
Cireu_ars and sampies free. 
John Street, New York. 


at one-third the cost of tin. 


ERS ; 
: e 
OPTICAL. MUSICAL, Etc. FREE 


MAMMO'TIL LANTERNS 


| MAGI AND VIEWS 


ngesy Photo. and Lecture, 10 Cents. 
MAGIC IL NTERNS AND SLIDES WANTED. 
RBACH ORGANINA CO., Philada., Pa. 


Illustrated Catalogue, 150° 


Hs 


Large New Gold, Silver, etc., Chromo Cards, no 2 


5 


: GOLD SEEKERS FRIEND 
if you will send us TEN 
CENTS Silver, you’l get 
by Mail our A 
& CONTENT that will help you to more RE 
A 


ONCE, than any other method inthe world. 
never fails. World Mfg Co, 122 NassauSt. NewYork. 


$5 to $20" 


erday at Dome. Samp 


les worth $5 free. 
Address Stinson & 


‘o., Portland, Me. 


DYKE’S BEARD ELIXIR 
Forces luxuriant Mustache, Whis- 
kprs, or hair on bald heads in 2) to Yas 
3) days. Noinjury. Easily used. 

Beats the world. 2 or 3 Pkgs doca 


‘Before! 
we 
wa 
d ‘the work. Will prove it or forfeit JPM 


$100.00.” Price por Package with directions sealed and postpaid 25 cents, 3 Tor 30 


eta., ctampsor silver. I, A. L. SHITH & CO., Agents, Palatine, Ile 


CONSUMPTION. 


ave & positive remedy forthe above disease; by its uso 
thousands of cases.of the worst kind and of long standing 
have been cured.@Indeed, 80 strong. is my faith inits efficacy, 
that I will send TWO BOTTLES F EE, together with a VAL- 
UABLE TREATISE on this disease, to any sufferer. Give Ex- 
press & PO, address, DK, T. A, SLOCUM, 181 Pearl St. N. X 


y EGGLESTON‘ SN 
: $ 
Se Others,is cup shape, with Self- 


{| Adjusting Ballin center, adapts 
itself to all positions of the body 
while the pallin the cup 
presses back the intes= 
ines Just erson .: 
With light he Her 
and night, and a radical eure 


ErIs NEW 


ELASTIC TRUS 


Has*a Pad different from 


5 as ap 
does wi pressure t 


hia is held 


tulars iree. 


OPIUM 


Habit easily cured with CHLORIDE OF GOLD 
Lesuié E. KEELEY, M.D., SuRCEON, C. & A.R. R. 


D IGEHT, Illinois. 


PTURE 


tion or the injury trusses inflict 
cured without an operation jury trusses Indic: 
hic likenesses 


Dr. J. A. SHERMAN’S method. Office 
of bad cases, before and after cure. mailed for 10c. 
: . 5 = DR. H.H. KANE, 
HA ] of the DeQuincey 
y 
whereby any one ean_ cure 
himself at home quickly and 
eminent medical men, and a full description of the treatment, 
address H. H. KANE, A.M., M.D., 46 W. 14th St. New York. 
When [say cure 1 do not mean merely to stop tr ‘OF & 
time and then nave them return again, I mean aradical cure. 
SICKNESS a life-long study. Iwarrant my remedy to cure 
the worst cases. Beoanse otherg have failed is no reason for 
in Je of my infallible remedy, Give Express and Post 
oper te costs Sou nothing for a trial, and I will cure you. 


b . 
New York. His book, with Photograp 
Opium Home, now offers a Remed: 
painlessly. For testimonials, and endorsements, letters from 
{ have made the disease of FITS, EPILEPSY or FALLING 
not now receiving acure. Send at once for a treatise and & 
Address Dr. H. G@. ROOT, 183 Pearl St., New York. 


Comprising 
Instructions in the Selection and Preparation of Draw- 


By Joshua Rose, M.E. Illus- 


lest, cheapest, best, and latest i 


alike, name on, lc. I. Jones & Co., Nassau, N. Y.: 


1 
mea 2 pe there bry Teh sets —— 
GULESTON 'FRESS CO., Chicago, Il. 


0US WEB 1 


we 


Say 


| THE MARVELL 


A MECHANICAL WONDER.= 
Last year we first iufroduced this CHARMING 
NOVELTY fo the children of America, and it is 
safe to assert that no Toy ever devised attained 
such immediate popularity. Fully aware of its 
merit we had thousands of Doils ready for the 
Holiday trade, notwithstanding which the sup= 
ply was exhausted early in December, and hun-, 
dreds of children who came to our store were! 
disappointed. We have been accumulating 
stock for the past nine months, and_shall en- 
deavor this year to fillall orders the day of re-; 
ceipt. The Doll has been improved in|}. 
og every way since last year. IJnsteadof T 
<? the cut German body, as in all imported Dolls, ¥ 

our Doll has an AMERICAN MADE \; 
BODY with limber joints, so that it will sit easily 
and gracefully inany position. The arm is of Finest 
Kid with separate fingers. These are positively the 
finest bodies ever putina Doll. They are ot graceful 
and natural shape, and much better and more ex- 
pensively nade than the best imported bodies which a 
they will outwear many times. The Waxen f/ 
Heads with long hair are of the best French and { 
German make, made especially for this Doil, and they 
are as beautiful as life, long hair, beautiful_eyes, and 
Gelicately tinted cheeks. We consider them the finest Doll’s 
Heads ever imported into this country, and that without] 
the Wondergal Singing Attachment. TEE DOLL 
ALONE 18 WELL WORTH TRE ENTIRE PRICE. THE SINGING ATTACH- 
MENT is concealed within the body. Itis one of the most ingenious 
jnventions of the age. Its shape and location are shown in the right- 
hand engraving. Itisa Perfect Musical Instrument, finely 
made, not liable to get out of order, andso arranged thata slight 
pressure causes the Doll to sing one of the following airs : ‘Home, 
Sweet Home,” “Greenville,” ‘I Want to be an Angel,” “There is a Happy 
Land,’' ‘‘Sweet Bye and Bye,” “Bonnie Doon,” ‘How can I Leave Thee,” 
“A, B,C Song,’ “America,” ‘‘Thou, Thou reign’st’”’ (German), “‘Frohe 
Botschaft’”? (German), ‘Tell Aunt Rhoda,” “Buy a Broom,” ‘Yankee 
Doodle,” ‘‘Coming Thro’ the Rye,” ‘‘God Bless the Prince of Wales,’’ 
“Grandfather's Clock,’ “Child’s Song,’’ ‘‘Last Rose of Summer,”’ ‘‘Joyful 
Message” (Gx rman), ‘Old Folks at Home,” “Pop Goes the Weasel,” ‘‘So 
{S} many Stars” «German), ‘Sleep my Child” (German), ‘When I a Little f 
” Walking and talking ™ - 
little ones half the pleas- 
Novelty in CHIL- 


fi 


w 


NNO VWidd V,, 


“3INOH AUSZAZ NI 


VS 


a SSVBird,” ‘‘Cradle’s Empty,” ‘‘God Save the Queen. 
Dolls have Jong been made, but they are expensive, soon out of order, and do not afford the 
ure and entertainment thatour Wonderful Singing Dell does, which isthe Greatest 3 f 
DREN’S TOYS EVER PRODUCED, and is the most beautiful and appropriate present that can be made toa child. Wecan 


furnish three sizes. No. 1, 22 inches high, price, $2.75. No. 2, 24 inches high, larger head, price, $3.25. 
| No. 3, 26 inches high, ock BEST DOLL, price, $4.00, ua- These Prices Inciude Boxing. All three sizes 
H are equally perfect and complete, but the larger the Doll the larger the singing attachment. and better head. Sent to 

an 
i 
| 


address on receipt of price. Fine Embroidered Chemise, 25c. extra. The Trade Supplied. Address all 
| 


orders to THE MASSACHUSETTS ORGAN CO., No. 57 Washington St., Boston, Mass, 
U.S.A. oF FINE COSTUME S for these dolis with underclothing lace trimmed, finely made, $3.00 to $5.00 extra. 


ERICSSON’S 
New Caloric 


go 


Colliau Patent Cupola. 


Excels all others for economy of 


et and ener: Sdapted to all ae 4 7 
classes of foundry work. P E 
Awarded Silver Medal at Chicago uimping ngine, 
Exposition. ‘3 halt i FOR 
orrespondence solicited and cata- * " 
logues furnished on application. Dwellings & Country Seats 
Simplest! Cheapest! Ecoe 


COLLIAU FURNACE Cé@., 
: Detroit, Miche 
ORMAN’S PRINTING PRESSES 


BEAT THE WORLD. New York, U.S. A. 
Send Stamps for petelogte and state size of = _ 


Press wanted, Address J. F. W. DORMAN, 21 S p FAKI N GT E LE P H 0 N ES 


GERMAN St., BALTIMORE. 
DET pRor PRESS: THE AMERICAN BELL 'TELEPHONE COMPANY, 


"7 
: W.H.Forses, W.R.DRIVER, THKO.N.VaIL, 
NEW HAVEN 


President. Treasurer. Gen. Manager. 
BEECHER & PECK, CONN. 


nomical! Absolutely Safe! 


Delamater Tron Works, 


C. H. Delamater & Co., 
Proprietors, 


16 Cortlandt Street, 


owned by this company, covers every form of apparatus. 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similiar articulate-sounds at-the receiver. 
The Commissioner of Patents and the U. &. Circuit Court 
have decided this to be the true meaning of his claim; 


“METAL WORKING - 
MACHIN HRY 


LATEST IMPROVEMENTS. 
GOULD & EBERHARDT, 


cuit on final hearingin a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
i Blake. Phelps, Watson. and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this cempany, or 
its authorized licensees. are infringements, and the 


PATENT GEAR DRESSING MACHINE 
"SJAND IMPROVED LATHES PLANERS & DRILLS 
SON Weigh pc + MFGTDBY Feo: 


Go er €l i makers, sellers. and users will be proceeded against. 
. Ss ON,ROC est Information furnished upon application. 
{ oe ae | Address all communications to the 


| AMERICAN BELL TELEPHONE COMPANY, 
Z 95 Milk Street. Boston, Mass. 


BARREL, KEG, 
HOGSHEAD, 


AND Fan and Stave Jointer. 


” Stave Machinery, 


Over 50 varieties 
manufactured by 


WATCHMAKERS. 


t 
Before buying, see the Whitcomb Lathe and_ the Web- | Chamfering, Howelin; 
ster Foot Wheel, made by the AMERICAN WATCH } and Crozing. 
TOOL CO., Waltham, Mass. | ze 


SHEPARD’S CELEBRATED 
: eco : B, & B HOLMES, 
Screw Cutting Foot Lathe, testo prving, Buffalo, N.Y. 


Foot and Power Lathes, Drill Presses, 
Scrolls,Saw Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Calipers. etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 


H. L. SHEPARD & CO.. 
Seca 34] & 343 West Front St..Cincinnati, O. 


Head Rounding. 


SUPPLIES 


Medical Batteries, Inventors’ Models, Ex peri- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES & BRO. Cincinnati, O. 


Itis important to us that you mention this paper. 


a week in yourown town. Terms and $5 outfit 


free. Address H. Hatter & Co., Portland, Me | SEND Tol ONDON.BERRYz.ORTON 
P| PHILA PA FOR 
TIC CCST DAMD CAW DLADC 


BACK SQUARE PACKING. 


—"— SESS) PN CAPE WORLD. ~~ 
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 


f the packing which. when in use. is in contact with the Piston Rod. t 
B repr yee Te OT eth keeps the hart B against the rod with sufficient pressure to be steam-tight, and yet 


% ittle friction. é 4 
ar LP te is made in lengths of about 20 feet, and of all sizes from 44 to 2 inches square. 


NEW YORK BELTING & PACKING CO., 


Joun H. CuEEvER, Treas. Nos. 13 & {5 Park Row, opp. Astor House, New York. 


ATLAS Wis 


= = MANUFACTURERS OF 
L. ) STEAM ENGINES 
pao 


iM a 
AND BOILERS, bs = 


: i 
— SHG 
CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY aan a 


“BLAKE’S CHALLENGE” ROCK BREAKER. 


Parented November 18, 1879. es is oe 
ae 1 making, Ballasting of Railroads. Crushing Ores, use of Jron Furnaces, 
ies Macrae mm Rox dine our dlder styles of Blake Crusher on account of its superior strength, effict- 
ency,and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 


BLAKE CRUSHER C0., Sole Makers, New Haven, Conn. 


$6 


Burgess’ Blow Pipe Pump, invaluable to every intelligent 
etal worker, for Tempering, Brazing, Hard and Soft Sol- 
‘dering. Gives Gentlest Flame or Hottest Blast. 310, Circu- 


RUBBER 


i 


ie 


ti 


IAQ 


© 1883 SCIENTIFIC AMERICAN, INC 


BER SINGING DOLL. || 


7 


Alexander Graham Bell’s patent of March 1%, 1876, | 


the validity of the patent has been sustained in the Cir- ! 


Telegraph and Electrical | 


: inclined planes. 


SITIVvE BLAST. 


IRON REVOLVERS, PERFECTLY BALANCED, 


Has Fewer Parts than any other Blower, 


P. H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 
8.8. TOWNSEND, Gen. Agt.,22Cortland St., 9Dey St., 
COOKE & CO., Selling Agts., 22Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 


NEw YoRkK. 
SEND FOR PRICED CATALOGUE. 


FOSSIL MEAL COMPOSITION, 


The Leading Non-Condueting Covering 
FOR BOTLERS, PIPES, ETC. 


With % to ¥ inch thickness it radiates less heat than 
any other covering does with 2 inches. 
eighs very light,is very durable, fireproof, and is 
easily applied. Sold in a dry state by the pound. 


FOSSIL MEAL CO., 48 Cedar St, New York. 


tance.—By Arthur Achard. A paper read before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by differentmodes. I. Transmission 
of Power by Wire Ropes, and the formule for calcula- 
tion. II. Transmission by Compressed Air,with formule. 
III. Transmission by Pressure Water, with formule. 
IV. Transmission by Electricity. General results ob- 
tained by the several methods. This is one of the most 
valuable, practical, and comprehensive papers on the 
subject recently published. Contained in ScrENTIVIC 
AMERICAN SUPPLEMENT, Nos. 274 and 275. Price 
centseach. To be had at this office and from all 


newsdealers. 
¢ WYG OPTICIANS. 
SURVEYING INSTRUMENTS: 


Transits. Levels, Compasses, 
Rods, Chains, Tapes. 


DRAWING INSTRUMENTS, 


Separate and in cases. Scales, 
Angles, Curves, T-squares, Micro= 
scopes, Telescopes, Opera and 
Field Glasses, Magic Lanterns, 


ww Bw y 
5a Aneroid and Mercariat Bae 
Est o 184 rometers, Selt-registering Ther- 


mometers, Hygrometers, Hydrometers, Air Meters, 
Pedometers,Odometers, Bhumkorff( ‘oils, Batteries, Mag- 
nets, etc. Send forand specify (SA -catalogue), 192 pages. 


28 
ri) 
cA 


THE MORRIS CANAL AND ITS IN- 
clined Planes.--By Herbert M. Wilson, C.K. History of 
the Morris Canal. Cost. Details of construction. The 
Exvenses of planes as compared with 
locks. Ilustrated with four figures. Contrinedin SCImEN- 
TIFIG AMERICAN SUPPLEMENT, No. 373. Price 1 
cents. ‘I'o be had at this office and from all newsdealers, 


—— AND FINE GRAY IRON ALSO STEEL 
CASTINGS FROM SPEGIAL 


ALLEAS LE Som PATTERNS 
EVLIN & C0,% FINE CNRINS JAPAN ES 
J THOMA ru AVE. RAMELIGA ST PHILA, ee ium 


WANTED.—Foreman in Foundry, 


on Ohio River; heavy and light work; loam and green 
sand. State full experience. references, and_salary ex- 
pected. Address Foundry—42—P. O. Box 773, New York. 


THE AMERICAN MUSEUM OF NA- 


tural History, New York City—By A. P. Gratueap. Ori- 
pin of the institution. Description of the Museum 
uilding. Arrangement of the collections. Library. 
Lecture Rooms. Workrooms for scientitic investigators. 
Contained in ScleNTIFIC AMERICAN SUPPLEMENT 


N 
376. Price 10 cents. To be had at this office and from 


| all newsdealers. 


It 


LLINGS &-SPENCER Co. 
-HARTFORD.CONN. 


WANTED.—A First-class Foreman 
to take charge of bridge shop. Must be thoroughly ac- 
quainted with all kinds of bridge manufacture. Address. 
with references, KANSAS CITY BRIDGH AND IRON 
CO., Kansas City, Mo. 


of some of the Trees of the United States. Table show- 
ing the proportion of tannin in yarious barks, and indi- 
cating several species of trees, not nowin general use, 
which may be looked to as a possible source of tannin 
supply. ontained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 376. Price10 cents. Tobe had at this office 
and from all newsdealer: 


coe soron wr 


SHOULD LEARN 


How to Use Loose Pulleys, 


Useful information on this subject 
is given in our ‘Catalogue No. 55.”” 
Sent free to any address. 


VAN DuZEN & TiFT, Cincinnati, O. 


ITS PROPERTIES AND 
nroy, F.C.S. The lime tree end its 

it. ituents of lime juice. Lime juice as a tem- 
eet etiy Preservation of lime juice. Medical 
properties. Contained in SCIENTIFIC AMERICAN SuP- 
PLEMENT, No. $75. Price 10 cents. To be had at 
this office and from al] newsdealers. 


LIME JUICE: 


Uses.—By Michael Co 


oes) SN 
° w= 

ek) [ATER 5 
Sen ===> PURIFIER 

t <6 FOR STEAM BOILERS 
,= U.S. & FOREIGN PATENTS 


PERFEC?r 


NEWSPAPER FILE 


Fo gee A 


The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets. has been recently improve 
and price reduced. Subscribers to the Sc rFIC AM= 
ERICAN and SCIENTIFIC AMERICAN SUPPL “Tecan be 
supplied for the low price of $1.50 by mail, or $1.25 ut. the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every One who wishes to preserve the paper. 

A 


“MUNN & CO, 


Publishers SCIENTIFIC AMERICAN: 


334 Seientitic 


Aitevican. 


[NovEMBER 24, 1883. 


7t JOHN SF 


NEW YORK CITy 
107 WINS _S@R Pag 
Wn \s ¢ 
sp STANDARD :.\ 


=the! 
ACKS TRADE MARK ING 
BOSTON MASS 


Advevtisements. 


Inside Page, each insertion - - - 75 cents a line. 
Back Page, exch insertien - - - $1.00 a line. 
(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- | 
tisements must be received ut publication office as early 


as Thursday morning to appear in next issue. 
=== | 79 KILBY St 


\ 


‘Best Boiler and Pipe Covering Made! 


The Celebrated Patent 
Air Space 

COVHRIN G 

| For STEAM BOILERS and PIPKS, WOT BLAST PIP- 

| LNG, ete., etc, Address CHA L.ALEIRS SPENCE CO., 

419 and 421 Kighth Street, New York. 


Send twenty cents for one copy, and 
you will certainly subscribe Two Dollars 
for a year and get ten times its value. 


W. Jennings Demorest, Publisher, 
1% East 14th St., New York. H 


THE BEST 


SOLD BY ALL NEWSDEALERS AND POSTMASTERG, 


BOOKWALTER ENGINE. 


Compact, Substantial, Econom- 
ical, and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, ete., at the low 


H price of 
sé 99 | Best Boiler Feeder 3 HORSE POWER........: 
The ‘‘ MONITOR, at Boiler Feeder | 3 HOR WER......-. 
A NEW LIFTING AND NON-| Greatest Range Bg ie 


6 “36s 


Put on cars at Springfield, O. 
JAMES LEFFEI & CO., 
Springfieid, Ohio, 
or 110 Liberty St., New York. 


Double Screw, Parallel, Leg Vises. 
Made and WARRANTED stronger than anyother Vise 
by EAGLE ANVIL WORKS only, Trenton, N.J. 


SANS 
+ Quanoe 

tusraate0 SAWYER (FREE OKs 

70 ANY PAR> of THE WORL D. 

Io, EMERSON, SMITH & CO. 

&ss BEAVER FALLS, PA 


OTTO GAS ENCINE. 


yet obtained. Does | ra 
not Break under ; 
Sudden Changes of 
Steam Pressure. 


Also Patent 


EJECTORS 
Water Elevators, 


For Conveying 
Water and Liquid. 
Patent Oijera, Lu- 

bricatore, ete. 

NWATEHAN & DREYFUS, 
Sendforcatalogue. 92 & 94 Liberty St., New York. 


LIFTING INJECTOR, 


Over 10,000 in use. 
Burns common Gas 
and Air. No steam, no 
coal,no ashes, no fires, 
\ noattendance, no dan: 
ger. 


and Shaped Diamond Carbon Points, indispensable for 


Truing Porcelain, Hardened Steel, Chilled Iron, and Started at once. 


Paper Calender Rolls. Practical Mechanics and Paper s7Ag? 

Makers using them pronounce them a marvel of the age op izes: 12s 4, 7, 10, 15, 
for efficiency and durability, doing that which no steel s LEI HER. 
tool can do. After turning the Rolls, when inspected by Yo C Cc 9 
a microscope, there is no perceptible wear. They are Y SCHUMM & CU,, 
now extensively used in Rolling and Paper Mills, both Philadelphia 


in this country and in Europe. Send stamp for circular and Chicago. 


to JOHN DICKINSON, 64 Nassau Street, New York. 


COLUMBIA BICYCLES 
AND TRICYCLES. And STEREOPTICONS, all prices. Views illustrat- 


New Illustrated (36 page) Catalogue, | ing every subject for PUBLIC EXHIBITIONS, etc. 
giving full description of these ma-! [A profitable business fora man with small capital. Also 
chines. sent for 3 cent stamp. Lanterns for home amusement. 116-page catalog ue free. 

THE POPE IWE'G CO., McALLISTER, Mfg. Optician, 49 Nassau St.,N.Ye 


Is acknowledged by users as the Best in the world. Unlike 
all other Packings, the Jenkins Standard Packing can 
be made any thickness desired in a joint by placing two or 
as many thicknesses together as desired, and following up 
joint it vuleanizes in place and becomes a metal of itself 
(it is frequently called Jenkins Metal) and will last for 
years,as it does not rot or burnout. 
The GENUINE has stamped on every sheet ‘* JENKINS 
STANDARD PACKING,”’ and is for sale by the trade | 
generally. (2 Send for Price List ‘B.” 


Avoid all imitations. 


GOLD MEDAL, PARIS, 1878. 
BAKER’S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has beenremoved. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
eal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 


Ca * Sold by Grocers everywhere. 


W. BAKER & G0., Dovehester, Mas. 


Useful tntormatien and Tables on Steam and 
Water for Engineers and others contained in Blake’s 
new illustrated catalogue of steam pnmps and pumping 
engines, just published. Copies sent free. Address 
Geo. I. Blake Mfg. Co.,95 & 97 Liberty St., New York. 


as Z aos] A ~ 
SWEEPSTAKES, WITH THE ELLIS 


Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lb., 
$300; planing 24 in. wide, 6 in. thick, weight 2,600 Ib., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Correspondence so- 
licited. Rowley & Hermance, Williamsport, Va. 


THE FLEETWOOD SCROLL “AW 


isthe Pioneer—it has been imitated but 
never equaled. The new No. 3, with re- 
cent improvements, surpasses all others. 


THE DEXTER 


is the lightest running, most durable 

and effective, low priced Scroll Saw in 

the market. Beware of cheap imitations 

of these machines. Send for circular. 
Prices $5 to $25. 


TRUMP BROS. MACHINE CO., 
Wilmington, Del. 


5 ; : . - “ 

[WHEELERS Yjfooo. FILLER: 

THE ONLY ARTICLE TO GIVE A DURABLE ECONOMICAL, 
NATURAL AND PERFECT FINISH TO“HARD WOOD 


BREINIG'S LITHOGEN SILICATE PAINT. 


VERY DURABLE ANO ECONOMICAL QNE GALLON: 
EQUALS TWO GALLONS OR MORE OF THE BEST MIXED PAINT 


THE BRIDGEPORT WOOD FINISHING CO. 


40 BLEECKER STREET NEWYORK 
SEND FOR PAMPHLETG/IVING DIRECTIONS FOR FINISHING HARD WOOD 
SAMPLE CARO OF PAINT COLORS -SENT QN APPLICATION. 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN. V. Pres't. J. M. ALLEN, Pres’t. 
J. B. PIERCE, See’y. 
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Simple, Substantial, Safe, Economical. 3 
POWER DETERMINED BY ACTUAL TEST. 
Call and see them, or for circulars and prices address 
THE CONTINENTAL GAS ENGINE CO., 
No. 231 BROADWAY; NEW YORK. 


F. Brown’s Patent 


FRICTION 
CLUTCH. 


Send for Iustrated Cata- 
jogue and Discount Sheet 
ta) 


A. & F, BROWN, 43 Park Place, New York. 


HOTOGRAPHIC OUTFITS ‘or Amateurs, 
Spectacles, Telescopes, Microscopes, ete. R. & J i 
ECK, Manufacturing Opticians, Philadelphia, Pa. 

(2 Send for Illustrated Price Catalogue. 29 


597 Washington St., Boston, Mass. atte 


aint For showing heat of 
Pyrometers, Ovens, Hot Blast ‘Pipes, | 


Boiler Flues, Superheated Steam, Oil Stills, ete. 
HENRY W. BULKLEY. Sole Manufacturer, | 


Mj Stall Engine Castings, Gears, 
Lathe Tools, Saw Blades, Tools 


[DISELE TASANK METALConp 
| CL TPQNEERS AA METALS ESFECIALIN ADAPTED 


(a) 


OMPONY. PHILA 


for Mechanics Machinists and 
Amateurs, Engraving Tools, 
Scroll Saws, Skates, Bicycles, 
The largest stock of fine Tools 
in the U.S. Send for price-list. 


THE JOHN WILKINSON 00., 
68 & 70 Wabash Ave. Chicage. 


OOKS ON BUILDING, PAINTING, 


B Decorating, ctc. For 1883 eighty-eight-page illus- 
trated Catalogue, address, inclosing three 3-cent stamps, 
WM. 'T. COMSTOCK, 6 Astor Place, New York. 


Gears andggggGrant, 4 Al, ear Book WATER Se A 

G. Cuttinggiden St., Boston, Free. MOTORS.G | oo > Tree 34 
pais sais ne Se fs : ng i. Saxe 
INFORMATION | 22 Sh C H | Fy 
For Users of Steam_Pumps. aes mer utter ea S Bas 
Van Duzen’s, Patent Steam Pum: Sgn 10,000 SOLD. 32), 
0 Packing or Oi S° ass “aS 7 E Sere 

. Requires / No Repairs or Skill, t Reli- iy 4 TO wort Aa, Siding. hee a 
/ NoCare or Attendance. } able. Lap. To Moud 


Doors, Sash, and 
Blinds. Cope J 


oS 
' Can pump any kind of liquid; ever 
Heads to match. 


ready ; no moving parts; all brass; can- 

Fnot clog nor Ret Ont of order; fully tested; 18, 

hundreds in daily use; every pump guar- * sil 

| anteed; not like cheap Pumps made Shimer & Co., I ul 
| of Iron; all sizes to 6 inch discharge; Milton, Pa. : 

i ; prices from $7 upward ; capacities from | —————————— 

100 to 20,000 gallons per hour. State for what purpose | SOUTHWARK FOUNDRY & MACHIVE COMPANY, 


wanted and send for Catalogue of | ft amps. 430 Washington Avenue, Philadelphia, 


VAN DUZEN & TIFT, Cincinnati, 0. ; e » 
SE ae eT Engineers & Machinists, 


Blowing Engines and Hydraulic Machinery. 
Sole makers of the 
Hi. Age 
\ j 
?, R Al (2) EB MI BNE K 
ASGESTOS 
‘(ea 
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. " a 


Address JOHN A. 


ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty street, New York. 
Wheels and Rope for conveying power long distances. 


| Porter-Alen Automatic Cut-Off Steam Engine. 
ASBESTOS WICK PACKING, 


Send for circular. 


= ooo 
ASBESTOS FLAT PACKING. : ColeLrated Original 
ASBESTOS SHEATHINGS, ; BALTIMORE 


ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 
Made of strictly pure Asbestos, 


H. W. JOHNS MF’G CO... 


87 Maiden Lane, New York, 


Sole Manufacturers of H. W. Johns’ Genuine 


To warin upper and lower rooms, 
The handsomest, most economical 
Coul Stoves in the world. 


8. C. BIBB & SON 


Foundry. Office and Salesrooins, 


= FIRE-PLACE HEATERS 


MARBLEIZED SLATE MANTELS, 
kar"Send for Circulars, 


ASBESTOS LIQUID PAINTS. OOF 
PAINTS, ROGHING, SVEAN Phie 
AND’ BOILER ‘COVERINGS, 


FIREPROOK COATIN 
CEMENTS, ETC, 
Nescriptive price lists and samples free. 


- aS 
WITHERBY, RUGG & RICHARDSON. Mannfacti 

of Patent Wood Working Machinery of every descrip. 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester, Mass. Send for Catalogue, 


NEW YORK COAL TAR CHEMICAL CO. 

10 WARREN Si N.Y. 
WM. A. HA 
PROVIDENCE, R. I, (PARK STREET), 


RRIS, 


Six minutes walk West from station. 
Original and nilde 


HARRIS-CORLISS ENGINE 
VN, Mere Beer Hd TP gvementss 


FOR RAILROADS ROLUNG MILL & ENGINE BEARINGS COCKSNAINES &¢ 


A LIGHT RUNNING EASY RIDING MODERATE 


EVERY OWNER OFA HORSE SHOULD? VEHICLE TEN 
SENO FOR OUR QQ Pace ILLUSTRATED. 
PEIRCULAR AND PRICE LIST. gl 


BRADLEY: & CO. 


ST EM WI N D | N G Permutation Lock, 

No. 125. For any 
Till, Desk, Drawer, or Closet. Owner 
may use either 1, 2, 3, or4 of its 50 numbers. 
Millions of changes equally possible and easy. 
Security unrivaled. Simple, durable, nickel 
plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, Tills, and 
Padlocks. D. K. Miller Lock Co., Phila., Pa, 


NEW HAVEN MANUFACTURING CO. 
NEW HAVEN, CONN, 
MANUFACTURERS OF IRON WORKING 


MACHINE TOOLS 


Lathes, Planers, Drills, Shapers, ete. 
ILLUSTRATED CATALOGUE ON APPLICATION. 
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PROSPECTING MINERAL LANDS A SPECIALITY. 


CYLINDRICAL SECTIONS UR CORES OBTAINED THE WHOLE 


DISTANCE BORED. OSARTE SIAN WELLS 


BORED ROUND AND STRAIGHT ADMITTIN G~=e\ 


ESTIMATES GIVEN 
'AND CONTRACTS 
MADE BY. 


DRILL CO. 
BOX%23 POTTSVILLEPA. 


THE BIGGEST THING OUT agexga ove 


(uew) —_ E. NASON & CO., 120 Fulton Bt Me Bets 


Our 10-Horse Spark-Arre 
mgine has cut 1oowrfect pine eating Threshing 
-_, Will burn wood six feet long, coal, straw, and Corts 
stalks. Send for Price List and Catalogue “ A 2." 
R ? B. W. PAYNE & SONS, 
0x 1207, Corning, N. Y. 


Clarl’s Noiseless Rubber Wheels, | 
Absolutely prevent splintering and wearing 
of floors caused by_use of Iron Wheels. 
Adapted for Trucks, Boxes, Baskets, Tables, | 
(77 20a work of every kind in Mills, Ware- 
7 houses, Stores, etc. Catalogue free. } 
GHO. P. CLARK, Windsor Locks, Ct. 


“STYLES ANO WEIGHTS 


OF THE: 


Scientific American 
The Most Soublee seicaitie nee in the World. 


Only $3.20 a Year, including postage. Weekly. 
52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the ScIEN'rIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. Itis promotive of knowledge and progress in 
; every commupitywhere it circulates. 

‘Terms of Subscription.—One copy of the ScIEN- 

TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
{cents by the publishers; six months, $1.60; three 
{ months, $1.00. 
Clubs.—One extra copy of the SCIENTIFIC AMERI- 
| CAN will be supplied gratis for every club of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AMERICAN and one copy 

of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
| cur vue year, Posiage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers, 


The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNIN & CO., 
261 Broadway, New York. 


To Foreign Suiscribers.—Under the facilities of 
the Postal Union, the ScIENT=<:"Ic AMERICAN is now sent 
by post direct from New York, with regularity, to sub. 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium,Germany, 
Russia, and all other European States; Japan, Brazil, 
I!oxico, and all States of Central and South America. 
‘erms, when sent to foreign countries, Canada excepted, 
$4, cold, for SCIENTIFIC AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMURICAN and SUPPLEMENT for 
onc year. This includes postage, which we pay. Remit: 
by rostal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 
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HE “Scientific American” is printed with CHAS.. 
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ENEU JOHNSON & CO.’S INK, Tenth and Lom: 
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